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BY THE TRAFFIC 


BUREAU OF PUBLIC ROADS 


Introduction 


SAMPLING of the weights of highway 
3 freight trailer combinations and single- 
unit trucks is obtained by the highway de- 
partments in most of the States each year. 
But, no precise census of the number and 
‘type of trailers in highway freight service is 
‘available in the United States because of the 
‘multiple registration of trailers in more than 
| one State, the short trailers used principally 
‘in city service, and the trailers used only for 
“utility and construction purposes. 
_ Because new cargo bodies of 40 feet and 
longer are entering the traffic stream, a need 
exists for repeating the size and dimension 
‘study periodically so that data on cargo- 
‘carrying capabilities of highway vehicles may 
‘be kept current. Therefore, in 1959, the 
“Bureau of Public Roads collected data 
‘regarding the dimensions and weights of 
155,300 vehicles—both empty and loaded— 
‘of which 90,200 were trailer combinations and 
65,100 were single-unit trucks. A study and 
‘analysis of these data are presented in this 
article It is possible that some vehicles 
‘and combinations may have been weighed 
_and measured more than once because of the 
location of the weighing stations, the period 
‘of time for which the stations were used at 
a specific location, and the random selection 
‘of vekicles and combinations in transit past 
the station. However, the sample is believed 
to represent a cross section of the automotive 
‘freight vehicles in use in the continental 
United States in 1959. Insofar as trailer 
‘combinations are concerned, the data portray 
he trucking industry’s use of sizes and 





1 Presented at the 42d annual meeting of the Highway 
Research Board, Washington, D.C., January 1963. 

2 Instructions and procedures for obtaining the data as 
art of the 1959 truck weights study were developed by 
Alexander French, Chief of the Planning Services Branch, 
ffice of Planning. Miss Mildred M. Milazzo, Mrs. Mada- 
ene H. Kendall, and Mrs. Kathleen V. Toole of the Vehicle 
esearch Branch helped to arrange the field data, prepare 
he data for machine analysis, and develop the summary 
bles and charts. John H. Jones of the Data Processing 
ivision, Office of Administration, made the machine tabu- 
tions and suggested forms for the tables, which were pro- 
uced by the electric accounting machine. 
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SYSTEMS RESEARCH DIVISION 


Dimensions and Weights of Highway Trailer 
Combinations and Trucks, 1959 


Reported by! MALCOLM F. KENT, 
Transportation Economist, and HOY STEVENS, 
Highway Transport Research Engineer 


Small 2-axle, single-unit trucks are the predominant freight vehicle in use 
on all but Interstate and main rural primary roads; however, on Interstate 
and main rural primary roads the intercity, line-haul freight is generally 
hauled in trailer combinations. It is for this use that large trailer combinations 
are an important part of the Nation’s transportation system. Many commu- 
nities are served only by trailer combinations for their incoming and outgoing 
freight deliveries. Because of the importance and amount of line-haul freight 
transport by highway commercial vehicles, it is of value to highway planners as 
well as to highway engineers to have data on the types, sizes, gross weights, degree 
of loading, and numbers of trailer combinations and trucks actually in use. 

This article provides information showing the range and distribution of freight 
vehicles in use in 1959 in terms of length, width, height, and weight. Since 
1959, large increases have occurred in use of trailer combinations, such as the 
use on Michigan’s rural primary roads of 10- and I1-axle trailer combinations 
for which the loaded gross weights were more than 140,000 pounds, within the 
overall length limitation of 55 feet. Also, 9-axle trailer combinations having 
overall lengths of approximately 100 feet and carrying gross weights of 128,000 
to 130,000 pounds are now being permitted on some toll roads. By 1963 the pre- 
dominant length of new semitrailers and full trailers in use had increased to 
40 feet, 5 feet more than the 35-foot predominant length in 1959. 

Periodic sampling of dimensions and gross weights of trailer combinations 
currently in use on urban and rural highways is needed to keep the highway 
planning and design engineers informed as to the sizes and weights of highway 
freight vehicles being permitted and used on the highways. This type of in- 
formation on trailer combinations and trucks is also useful in economic and 
public finance studies and for making estimates on the cargo-carrying potential 
of highway freight transport vehicles available for emergency situations and 


National Defense. 


weights under the legal limitations in effect 
for several years prior to 1959. 

Information was published in 1958 from a 
study on the demand for highway transpor- 
tation (1)% in terms of shipping densities of 
commodities and tons involved in the five 
principal media of transportation. In 1957, 
according to an estimate printed in 1961 
(2), there were 712,129 semitrailers and full 
trailers in highway freight service in the 
United States being used in 602,457 trailer 
combinations for rural and intercity highway 
freight transportation. This article includes 
data that show a distribution of highway 
freight vehicles by weights and dimensions 
in 1959. 





3 Figures in parentheses indicate references listed on page 
285. 


By the nature of the trucking industry, 
vehicle sizes and cubic capacities are not 
immediately changed to take advantage of 
permitted increases in sizes, although any 
additional weight allowances are used in the 
hauling of the heavier commodities in the 
currently owned vehicles. Older and smaller 
vehicles usually are operated until no longer 
serviceable, although a pressure develops for 
their earlier retirement and replacement when 
legal limitations are raised to higher levels. 
Changes in legal limitations are dependent 
upon technological developments of vehicles, 
upon changes in the characteristics and 
amount of highway freight transport, and 
upon improvement in the design and con- 
struction of a State’s highway system. The 
amount of highway freight has been increasing 
during the past several years, and this in- 
crease has caused the motor carriers to press 
for larger, more efficient vehicles. 
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During recent years, legal limitations have 
been raised to afford additional transport 
efficiency to motor carriers. The extent of 
these changes over the 5-year period, May 
1957 to July 1962, are evident from the data 
on increases in lengths allowed for semitrailers 
and are shown in the appendix. The length 
limitations in effect in 1957 and previous 
years probably had a controlling influence on 
the lengths of semitrailers recorded in the 1959 
weight studies. In 1957, 31 States permitted 
semitrailers 40 feet or longer, although 18 
States prohibited the use of 40-foot semi- 
trailers in long haul interstate service. By 
1962, this prohibition had been eased and only 
West Virginia (35 feet) and Georgia (39.5 
feet) restricted trailer length to less than 40 
feet. For States having no statutory limit 
on semitrailer length, the maximum possible 
semitrailer length was assumed to be 7 feet 
less than the permitted length of the tractor 
semitrailer combination. This 7-foot dimen- 
sion consists of a bumper-to-rear-of-cab di- 
mension of 4 feet, obtainable for cab-over- 
engine tractors, plus 3 feet of clearance 
between rear of cab and nose of semitrailer. 
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Figure 1.—Distribution of cargo body lengths, 3-axle 


combinations. 
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Definitions 


Trailer combinations 


Trailer combinations are classified according 
to the axle classification code developed by 
the Bureau of Public Roads. In this code, 
each digit represents the number of axles of 
one vehicle in the combination. The symbol 
for a trailer combination consists of two or 
three digits separated by hyphens. ‘The first 
digit represents the power vehicle, either a 
truck tractor or a tractive truck (a truck 
equipped to carry a cargo body and haul a 
full trailer). An “‘S” before the second digit 
indicates a semitrailer, the power vehicle 
being a tractor. A digit appearing without 
an “S$” in either the second or third position 
in a combination symbol indicates a full 
trailer. Some examples are given in the 
following sentences. 

The code for a 8-axle tractor and a 2-axle 
semitrailer combination is 3-82. Codes for 
double cargo body combinations include: 3-2 
for a 3-axle tractive truck and a 2-axle full 
trailer; 2-S1-2 for a 2-axle tractor plus a 
l-axle semitrailer and a 2-axle full trailer. 
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Figure 2.—Distribution of cargo body 


Such combinations are also known as dou 
trailer combinations. +] 


Cargo body types 












Approximately 40 types of cargo bodies are 
defined in the Society of Automotive Engi¥) 
neers publication, Commercial Motor Vehiek 
Nomenclature (3). However, such a detailec 
classification was not suitable for use in this§) 
study and descriptive terms were used t 
group cargo bodies according to their similarit 
in cargo containing characteristics. Th 
following list shows the types of vehicles 
included in each classification used in this 
study. [ 

Flatbed: Platform (flat or stake), low-bed 
riggers or oil field, lumber, and express 0) 
pickup bodies. 

Van: Livestock rack, canopy, open-top box 
fully enclosed van, insulated van, furniture 0 
moving van, bottler, multistop or standuy 
delivery, and panel truck bodies. 

Log: Log, pulpwood, or pipe bodies. 

Dump: Grain, dump low side open box, an 
hopper bodies. 
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ank: Petroleum, insulated and uninsulated; 
dituminous distributor; and other liquid 
product bodies (milk, acids, sugar, etc.). 
Auto: Bodies designed primarily for trans- 
portation of other vehicles. 
Concrete: Bodies designed and equipped to 
‘mix and agitate concrete. 
Utility: Wrecker; utility (transportation of 
ools; equipment; and supplies for construc- 
ion, maintenance and repair purposes); 
arbage, refuse, lift and equipment (tank- 
ounted cranes, well drills, compressors, etc.) 

bodies. 


Empty vehicle weight 


The empty weight of a vehicle or trailer 
| combination is its weight with fuel and without 
sargo or payload; it may include fixtures 
permanently carried to support the payload. 


oaded gross weight 


The loaded gross weight of a trailer com- 
bination is its empty weight plus the weight 
the cargo or payload carried. 


Summary 


Some of the more important findings from 
the 1959 study are stated in the following 
paragraphs. 

Most of the van and flatbed cargo bodies of 
semitrailer combinations were 35 feet long in 
1959. Because 40-foot cargo bodies have 
been constructed since 1959 in significant 
numbers, periodic studies of cargo body 
lengths will be necessary to provide current 
information on highway freight movement 
usage and capabilities. 

Van cargo bodies on 2-axle, 6-tired trucks 
averaged about 12 to 14 feet in length and van 
cargo bodies on 3-axle trucks averaged about 
18 to 20 feet. 

Empty weights of 3-S2, 2-S1-2, and 3-2 
trailer combinations averaged about 30,000 
pounds; and empty weights of 2—S1 and 2-S2 
combinations averaged about 20,000 and 
25,000 pounds, respectively. Average empty 
vehicle weights of five different vehicle classes, 
all having van bodies, increased in step inter- 
vals of approximately 5,000 pounds, as 
ollows: 2-axle, 6-tired trucks, 9,300 pounds; 
3-axle trucks, 15,200 pounds; 2-S1 combina- 
ions, 20,100 pounds; 2-S2 combinations, 
24,800 pounds; and 3-S2 combinations, 30,700 
pounds. 

Average empty weights of van body, single- 
anit trucks were: panels, 6,100 pounds; other 
2-axle, 4-tired trucks, 6,400 pounds; 2-axle, 6- 
tired trucks, 9,300 pounds; and 3-axle trucks, 
5,200 pounds. The 2-S2 combinations on 
the average had loaded gross weights of about 
5,000 pounds more than those of the 2-S1 
combinations of the same body types. The 
loaded gross weights of 3-S2 combinations 
having flatbed, van, and tank cargo bodies 
were about 11,000 pounds more on the average 
than those for the 2-S2 combinations having 
hese same body types. The loaded gross 
\Sweights of 2-S1—2 combinations were between 
928,000 and 38,000 pounds more than those for 
the 2-S1 combinations in the States where the 
louble cargo combinations are permitted. 
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The average payload of 10,800 pounds 
carried by 2—S1 van combinations was 12,000 
pounds less than the payload carried by 2—S2 
van combinations and 16,000 pounds less than 
that carried by 3-S2 van combinations. 

The number of trailer combinations having 
loaded gross weights of more than 60,000 
pounds was, as follows: 35 percent of the total 
number of the loaded combinations weighed 
in the States having a maximum gross weight 
limit of 60,000 pounds; 41 percent in the 
States having a maximum gross weight limit 
of 65,000 pounds; 50 percent in the States 
having a maximum gross weight limit of 
76,000 pounds; and nearly 64 percent in those 
States having maximum gross weight limits 
of 78,000 pounds or more. 

Approximately 10 percent of the total of the 
2-axle, 6-tired trucks, the 3-axle trucks, and the 
trailer combinations exceeded the 8-foot width 
limitation, and only about 1 percent of the total 
exceeded the width limitation of 8.3 feet. 
Approximately 0.3 percent of all vehicles were 
more than 13 feet 6 inches high. A greater 
percentage of the 3-82 combinations exceeded 
this height than any of the other classes of 
vehicles. 


Procedures 


Loaded and empty weights and the dimen- 
sions of highway cargo vehicles were obtained 
at truck weighing stations in 46 States during 
1959. These vehicles were classified as to 
axle arrangement and type of cargo body. 
The lengths of cargo bodies were arrayed in 
2-foot intervals, which provided a means of 
investigating the cubic capacities of cargo 
bodies in use during 1959. The greatest 
number of cargo bodies had lengths of 32 to 
36 feet. 

Loaded and empty weights of vehicles were 
averaged and the resultant averages were 
used to compute average payloads by type 
and length of cargo body for each vehicle 
classification. Average empty weights of 
five different vehicle classes of vehicles having 
van bodies increased in step intervals of 
approximately 5,000 pounds. These five 
average empty weights were: 2-axle, dual- 
rear-tire truck, 9,300 pounds; 3-axle truck, 
15,200 pounds; 2-S1 trailer combination, 
20,100 pounds; 2-S2 trailer combination, 
24,800 pounds; and the 3-82 trailer combina- 
tion, 30,700 pounds. The 4-axle (2-82), 
tractor van-semitrailer combination carried 
on the average about 6 tons more payload 
than the 3-axle (2-81), tractor van-semitrailer 
combination, and 2 tons less than the 5-axle 
(3-82), tractor van-semitrailer combination. 

In the States that limited gross weights of 
motor vehicles to 56,000 to 60,000 pounds, the 
greatest percentage of loaded gross weights 
was in the 50,000- to 60,000-pound weight 
bracket. But weights recorded for States 
that have higher gross weight limits had the 
greatest percentage of loaded gross weights 
in the 60,000- to 70,000-pound weight bracket. 
About 1 percent of all trailer combinations 
and 1 percent of all 2- and 3-axle, dual-tired 
trucks exceeded 8.3 feet in width across the 
wheels and approximately 0.3 percent of the 
vehicles exceeded 13.5 feet in height. 


Length of Cargo Bodies in the Traffic 


Stream 


In 1959, the length, height, and width of 
155,300 commercial cargo vehicles were re- 
corded as the vehicles were weighed at truck 
weighing stations in 46 States (the District 
of Columbia was included and treated as a 
State). Although at least one estimation (4) 
had been made by the motor-vehicle industry 
of the lengths of van trailers by year of con- 
struction, no industry tabulation had been 
made available that would give a cross section 
of cargo motor vehicles operating on the high- 
ways at any given time. Dimensional infor- 
mation concerning new vehicles going into 
the traffic stream each year would be useful, 
but a cross section of the vehicles, old and new, 
on the highways would give a better under- 
standing of highway freight movement 
capabilities. 


Trailer combinations 


In figure 1 the percentage distributions of 
cargo body lengths and the cumulative per- 
centage curves of 2—S1 trailer combinations 
are shown. The 20,544 sample of 2-S1 com- 
binations included flatbed, van, auto, log, 
dump, tank, and utility bodies. Fifty per- 
cent of the flatbed bodies were more than 30 
feet long, and 50 percent of the van bodies 
were more than 32 feet long. Most of the 
dump bodies were 16 to 18 feet long, and most 
of the tanks were 24 to 26 feet long. Auto- 
mobile carrier bodies were predominantly 34 
to 36 feet long and log bodies were mostly 
16 to 18 feet long. Utility body lengths were 
spread rather evenly over the wide range of 
14 to 42 feet. 

A rather marked difference in the configura- 
tions of the distributions of cargo body lengths 
in 2-S2 combinations can be seen in figure 2 
as compared to the distributions of cargo 
bodies in 2-—S1 combinations. The distribu- 
tions of cargo body lengths in 2-S2 combina- 
tions show a predominance of 32- to 34-foot 
lengths for all but vans and auto carriers, 
which were mostly 34 to 36 feet long. The 
data shown here are for 1959, before the advent 
of 40-foot cargo bodies in appreciable numbers. 

Because 40-foot trailers have been built in 
considerable numbers since 1959 it would seem 
advisable to repeat this vehicle dimension 
study every 3 to 5 years to study the extent 
of the addition of longer cargo bodies to the 
traffic stream. Periodic studies would also 
reflect what lengths of cargo bodies were being 
retired from service. In this connection, 
note that of the 34,405 van cargo bodies 
measured on 2-S2 combinations approxi- 
mately 36 percent were 34 to 36 feet long and 
30 percent were 32 to 34 feet long. Thus in 
1959 two-thirds of the 2-S2 van cargo bodies 
were 32 to 36 feet long and 42 and 47 percent 
respectively of the 2-S1 and 3-82 van cargo 
bodies were 32 to 36 feet long. 

The 3-S2 tractor semitrailer combinations 
had a marked predominance of 35-foot cargo 
bodies, except for the log and utility body 
types, as shown in figure 3. Fifty-eight per- 
cent of the 3-S2 tanks were at least 36 feet long 
and some were longer, but only about 14 per- 
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Figure 4,—Distribution of cargo body lengths, tractive-truck Figure 6.—Distribution of cargo body lengths, miscellaneous 


full-trailer combinations. 


cent of the 2-S2 tanks and 1 percent of the 
2-51 tanks were 36 feet long. Length of 
cargo bodies for log trailers ranged evenly 
from 30 to 46 feet. Only 30, 5-axle tractor- 
utility-trailers were counted in this study and 
their cargo bodies were from 28 to 42 feet long. 
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Although high percentages of the total 
double cargo body combinations counted 
were weighed and measured, the samples were 
small in number as compared to the samples 
obtained for single cargo body combinations. 
The data for the 3-2, tractive-truck, full-trailer 


vehicles. 


combinations are reported in figure 4, and th 
data for the 2-S1—2 tractor, semitrailer, f 


trailer combinations are shown in figure 4 


The lengths of the semitrailers in the 2-Sl 
combinations were the same as the lengths 0 
the full-trailers in such combinations. 
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Most of the flatbed, full-trailers used in the 

2:and 2-S1-2 trailer combinations were 20 
reet long. Ninety percent of the van, full- 
3 : ailers in the 3-2 combinations were less than 
#10 feet long, and 97 percent of the van, full- 

1 ailers used in the 2-S1~2 combinations were 
ess than 26 feet long. Dump, full-trailers 
vere mostly 16 to 22 feet long. Tank, full- 
railers in 8-2 combinations were mostly 22 to 
4 feet long, and lengths of the tank trailers in 
he 2-S1—2 combinations were rather evenly 
listributed from 18 to 24 feet. The basic 
Jata used for figs. 1-5 are given in tables 1 
ind 2. 
In figure 6, trailer length distributions of 
five different, double cargo body trailer com- 
binations are shown for between 50 and 100 
Jbservations made for each combination. The 
2-1 class of trailer combinations has a limited 
local use, usually as a seasonal, auxiliary 
freight vehicle in agricultural areas. The 
frailers observed in such combinations were 
}fatbed, balanced full-trailers and were from 
14 to 20 feet long. In the 2-2 class of trailer 
combinations, only flatbed full-trailers were 
observed and they had a predominant range 
in length from 14 to 26 feet. This class of 2-2 
frailer combinations apparently was not ade- 
quately sampled in this study because other 
types of bodies are used in this class of trailer 
combinations. 
Data collected for tractor, semitrailer, and 
full-trailer combinations (2-S2-2, 3-S1-1, and 
3-S3-2), three classes of trailer combinations 
less frequently used than others, also are 
shown in figure 6. All of these had van full- 
trailers. The 2-S2-2 van trailers were mostly 
'6 to 18 feet long; the lengths of van trailers 
in both 3-axle tractor combinations were 
spread over a wide range from 14 to 40 feet, 
most of them were from 18 to 26 feet long. 
Cumulative percentage curves for all the 
2-S1, 2-S2, 3-S2, 3-2 and 2-S1-2 combi- 
nations, by cargo body type, are shown in 
figure 7 for easy comparison. Of course, some 
ong cargo bodies reported may have been 
special permit vehicles. These charts indicate 
} that in 1959 no predominant length of trailer 
was used for all purposes, the predominant 
lengths ranged from 20 to 40 feet. 


Trucks 

Of the 268 pickup trucks, 85 percent had 
cargo bodies 6 to 10 feet long and the 614 
panel trucks were evenly distributed as to 
ength over the 2-foot intervals from 6 to 18 
fect, figure 8 and table 3. Few panel and 
pickup trucks were recorded on rural roads; 
heir primary use is in urban areas. 

_ Two-axle motortrucks having 4 tires, other 
than panels and pickups, had cargo body 
measurements similar to the panels and pick- 
ups; most of the flatbed bodies were 6 to 10 
eet long and the length of van bodies ranged 
rom 6 to 20 feet. Two-axle motortrucks 
having 6 tires had cargo body lengths mostly 
n the range of 12 to 16 feet, except for dump 
trucks and utility vehicles. Dump bodies had 
average lengths of about 10 feet and utility 
body lengths were rather evenly distributed 
over the range of 8 to 16 feet, figure 9 and 
ables 3 and 4. 








PUBLIC ROADS e Vol. 32, No. 12 


, 
| 
‘ 


= . » at ?s 
Table 1.—Distribution of trailer body lengths in combinations, 46 States 
Trailer body length | 2-S1 2-S2 3-S2 | 3-2 | 2-S1-2 
end a a ee eee Ee SES OT A ee eee eo ees te |) Mae Not fee ne, 
FLATRED 





























aire Feet Ni Meer Hise Number | Percent | Number| Percent | Number | Percent | Number | Percent 
12-15) aseeera tee 11 Np) Sa HEIR Fr TR D(A a I a aa la Fa \ ag 1.5 
14-150 eee 7 01S. Wie ee eee Se Set ss Le aig 10.9 
16-17, Ole eee 2 ce 32 1.5 12 0.2 3 0.2 80 16.7 17 6.4 
Le TOO are pe eee Tae 40 1.8 4 0.1 1 0.1 104 21.8 22 8.2 
20521, Oe eee ee ss 105 4.8 16 0.2 3 0.2 168 35. 2 130 48, 7 
EP PS ae ee 118 5.4 33 0.5 9 0.5 55 11.5 31 11.6 
520,08 eeeee senna a= 251 11.5 80 11 10 0.6 35 Res 23 9.0 
26-270 ee ee oe 269 12,3 168 2.3 21 1b) 20 4,2 3 1.2 
yin eV AN pe Se eae ey, 278 12.7 433 5.9 57 3.5 yi 1.5 4 1.5 
S0=BI OL aes ea ee 294 13.4 875 12.0 113 6.8 2 Ul 4taiiees ele 
32-33.9 Siewen Seemtades 367 16.7 2, 534 34. 5 202 12.2 0. ts 
34-30,0 5 52. See eS 223 10,2 1, 843 25, 1 578 35.0 
SO33T.0S Stee 101 4.6 655 8.9 219 13.3 
BU Ae pe ee Re 55 ano 373 §.1 205 12.4 
AO <4) 9 53 S25 ee 16 0.7 181 2.5 137 8.3 
42-83.0 Se fees 9 0.4 45 0.6 38 2.3 
44-45.9 pee, eee 1 0.1 34 0.5 31 1.9 i 
SOA OSS See seen eee ee ee 11 0.2 5 0.3 
BRAG: 00 eS Le Ba 5 0.2 10 0.1 7 0.4 is 
50-52 and over__.-__- 3 0.2 14 0.2 13 0.7 : L 
Rotate 2. vessteaat 2,189 | 100.0 | 7,321 | 100.0 | 1,652 | 100.0 
ne ee Ee A ee ee ee Oe bee oe eee 2 UR et Slee tes I) eee ee 
VAN 
SS eee ee er ae) a Oe I eg oe SE a eS ee 
0 ge a 8 CADSR Uta Se ae eal [a AR el cea DA Yt ee ce ty ep a a! t 
12213,9_ cee 9 APSR (cg MN Ee (ae | DS Sea (Oey ee Fs ee at | a i 70.2 
iF eo Bap See ee See 15 O10 Ss ee ee SC eee eee Bee Ae ee CA ee ee 3 0.8 
1G <1 7-0 aes eee eee 69 0.6 21 eal 12 0.1 38 19.0 6 1.5 
18-10: OR ae 83 0.7 14 0.1 10 0.1 9 4.5 8 2.0 
PAL AAS ee a 314 2.6 38 0.1 12 Ok 19 9.5 44 11,2 
22-290 oe os seen ae 490 4.0 91 0.3 10 0.1 19 9,5 100 25.3 
24-2000 SE eee ee 774 6.4 117 0.3 21 0. 2 29 14.5 220 55.8 
26=2 1 Dee oon ne 947 7.8 199 0.6 13 0.1 38 19.0 5 1.3 
Pag? eh ee a ae eae eH 1, 200 9.9 799 Z.3 36 0.4 27 13. 5. 3 0.8 
30-31,.992-2 eee 2,011 16.5 3, 212 9.3 134 1,4 2 DON pena cecen tee ee 
B23. 0a eee asee eee 2, 561 20.9 10, 329 30.0 744 7.8 i! ORD)" | |Saeeee 216 eee 
04700 Duscacceteeute ee 2, 543 20.9 12, 386 35, 9 3, 786 39. 5 3 1.5 2 0.5 
BOO esa teee yee eee 518 4.3 2, 233 6,5 793 8.3 1 ObD: jeose se 2 eee 
tern ts a eet 2 Ai 416 3.4 2,941 8.5 2, 129 22.2 1 0.5 1 0.3 
40-4108 22552 See 158 1.3 1, 648 4.8 1, 386 14.4 4 2s 1 gl Opin Sect ba Bs ae 
FE ee a ae Se 28 0.2 259 0.8 230 VN ee 2, SAE es ee eee A eS 
44—4510 Fe). os See see 13 0.1 68 0:2 126 1.3 2 0 ae Re GE 
AG-47 (Oe eee ese fp One 19 0.1 42 Le ie gay ES Sl Pe Sey ee 
BSA O ee eee eee 23 0.1 46 0.5 1 OP ie ee cae Le 
60-52 and over---_._. 3 0.0 8 0.0 63 0.7 6 3.9 1 0.3 
NOtal = 2c See, 12, 167 100.0 34, 405 100.0 9, 593 100. 0 200 100.0 394 100.0 
LoG 
LOA Oo eo eens 13 2: ty aad Seas ase paket Seen eee aloe canstels eee eee | oe S| ees 
2-13: 9 es ee 42 B26 8 eS. 2 Seen ee ee ae a ee eee 2 ae SS NA NA 
14-15, 0 eee 2S oe 84 Nl [ee ae ae hee a a lay ge SE Mc SEN yl bh ae Se ee NA NA 
16-17). 0 52 Be 96 19.7 55 11.3 2 0.3 13 35. 2 NA NA 
IS-1900 Rooke Se 67 13.7 21 41.3 Mi 0.1 10 27.0 NA NA 
20-29 2 eeosan aoe 45 9.2 19 3.9 2 0.3 5 13.5 NA NA 
22-23. Goes anne ecesans 21 4.3 27 5.6 1 0.1 2 5.4 NA NA 
DAR 25 Geo en ae eae 20 4.1 28 5: Site ee ale eee 1 2.7 NA NA 
26-270 ae oscar e ee 13 2.7 34 7.0 13 PR) yl Ses ee ee NA NA 
2-20 Yuu acscnatee awe 9 1.8 44 9.0 32 ASB eae ol ene NA NA 
90-31 92225 sse>2eceae 
17 3.5 40 8.2 128 TOU le eye A es NA NA 
S533) eee ee 10 2.1 70 14.4 59 8.8 1 2.7 NA NA 
RA: Sh Oe er oe 10 Ont 44 9.0 80 VD -BUY je oben Bs eS See NA NA 
2097 (Oe testis ke al. 11 ban 34 vale) 103 IGA Ee el eae ae NA NA 
30°30 9 Silas aoe een 9 1.8 21 4.3 72 1027 See a Se eS NA NA 
ANd 1 ae ee | 6 ie2 15 yal 7 ab esis thee Se eee ee ee NA NA 
*O REC ie ees eS 3 0.6 8 1.6 48 {Og Ws eS ee ee oes NA NA 
AAA ONY Ce ie eee 2 0.4 4 0.8 30 ed [eee a eee sete NA NA 
AG 4710 ee a eS 2 0.4 6 12 9 1.3 2 5.4 NA NA 
43-A0 OU ee eee) 2 0.4 4 0.8 3 0.4 1 2.7 NA NA 
50-52 and over-_.....- 6 1.2 13 y Bay f 12 ibey 2 5.4 NA NA 
Total eee eee 488 100.0 487 100. 0 671 100.0 37 100. 0 NA NA 
DUMP 
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Table 2.—Distribution of cargo body lengths in trailer combinations, 46 States 
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2-S1 2-S2 | 3-82 3-2 2-S1-2 2-S1 2-S2 2-S1 | 2-S2 | 3-S2 
Cargo body length 
TANK AUTO UTILITY 
Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per- || Num-| Per- | Num-| Per- || Num-| Per- | Num-| Per- | Num-| Per-— 
Feet ber cent ber cent ber cent ber cent ber cent ber cA ber cent ber cent ber cent ber cent 
TOPE Deseo gh cen |S er ee ct | rr ee eee we eet eee ee | es eee ee 4 On |eeaeses)=6 S55 == | Seno le aS eS ee 
§9213 05 So eee 1 OD) | Ee SS eS a | aes eee 3 2.0 1 O00 | 2 Sces aye cee a See en eo = Se |e ee 
14°95.0. <-->} ete ee 2 02a Se ae cc es eee eee 7 4.5 2 On Dees et ee 1 uF 
16-17-02 oh ease 11 ike 9 0.1 2 0.1 14 1.5 13 8.5 3 Ops ee eee ek |S Se 2 2. 
T6410 Oss ee ea 32 3.6 3 OLS aeons |e 26 2.7 45 29, 4 2 0 gt Ie [ate OS ee 6 8. 
OODLE: 2a eee sree ae 54 6.1 13 Os 2 Tears Jee eee 177 18.7 52 33.9 5 OS Ses eo seie ese 10 14.1 |i2ig-.c |. oe ee 
0-28 Oi ste eee ees kee 152 17.0 41 COE el fe Se (ee 554 58.5 28 18.3 2 OL UG eee se eee 2 2, 8 nce a/-2S. ea 
oF Od ha aie ees, WAC BR ey 265 29. 7 73 1.0 3 0.1 146 15.4 2 1.3 8 (Uae | ee Bd See Rat ain 6 8.5 2 4.1°|_ 22. eee 
BEANE Tat aan S eae See 203 22.8 164 2.3 6 0.3 2 OM2 22S. Sl wee 11 OF Sia eas | tees 9 12.7 4 8.2: | 4222. | ee 
2820 036 seeps be uaaee 108 12.1 393 5.6 22 ale | 2 0.2 1 0.7 19 0.5 3 3.8 il 15.5 1 2.0 2 6.4 
30-OL.0 38 eee eee eee 30 3.4 931 13.2 36 1 Er 5 O35} 2 2yes eee 22 0.6 1 1.3 § T¥ il 22.5 8 25. 7, 
32700 Vesna keene See eee 17 2.0 | 2,682 38. 0 157 7.6 8 0: Oi | Stee ie. Bel 138 3.5 2 2.5 8 11.3 15 30. 6 3 9.7 
34-350 cel Ra se ee ee 9 1.0 ‘ 734 24.5 636 30.8 2 OP2i Weocee Stee 2, 090 52.9 21 26. 6 3 4.2 7 14.3 6 19,4 
36-37.9 4 0.4 564 8.0 357 5 SS Th aie em | [PS tee] seer eee | epee ay 855 21.6 8 10.1 2 2.8 2 4.1 5 16.2 
8-30.92 Sonesues 4 0.4 353 5.0 441 A Ree eae 2 aa ne | ee 282 7.2 8 10.1 3 4.2 3 6.1 4 16.2 
AQ=41 Ot eee Sen eee Se eee eee ae 60 0.8 283 TS ital ene ee eee alee ee ae ae 81 2.0 22 27.8 2 2.8 2 4;1.| 25.5. .| 22 
AD 43 Oi rst See Se cos eS ees 30 0.4 74 3.0) eo ae Se nee ee 0.7 32 0.8 2 7 yal | ee ete sta| see ee eee vs 6.4 
4-45 Oo eA Sse ee Sa eee eee 17 0.2 42 2.0 1 022 |e eae 34 0.9 3 Cea | eee eet (ee en mel ee ee) ee ee A sh 
AG-AT.O. ree re ee Oe ee 2 0.0 3 0.1 1 OOD ahs s2 een See 85 2.2% 1 1.3 1 143 Se eee 
AS40022 se Se econ. |pecens | aes 2 0.0 1 (TRAE jie meh ela UM fare teen (See 2 127 3.2 1 113" || See ee eee 1 2.0 | 
60-BL0) Sees Re eee eee 1 0:0 Eee ei Ee ae eee So ee 1 0.7 44 ile? 1 pe | eee eel eer eens Pel menaced el ee 
52 ANd OED fee shee en eee | See 1 0.0 2 0.1 4 OvQslees Set ae 96 2.4 6 (62) akon an leas 4S 2 | ee eee eee 
OWA) See aeee ae ee 892 | 100.0 | 7,073 | 100.0 | 2,065 | 100.0 942 | 100.0 152 | 100.0 || 3,943 | 100.0 79 | 100.0 71 | 100.00 49 | 100.0 30 4100. 0 
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Figure 7.—Cumulative percentage distribution by 
and cargo body length. 


vehicle type Figure 8.—Distribution of cargo body lengths, 2-axle, ‘1 


motortrucks, 
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Considerable differences were noted in the 
length distributions of the different types of 
eargo bodies of 3-axle trucks, figure 10. 
Lengths of flatbed and van Bodies were pre- 
dominantly i in the range of 16 to 22 feet, and 
lengths of log and tank bodies were mostly in 
the 14- to 20-foot range. Nearly two-thirds 
of the dump trucks and 85 percent of the 
ready- mix concrete trucks were equipped with 
eargo bodies 12 to 16 feet long, tables 3 and 4. 


Empty Vehicle Weights 


railer combinations 
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er 
_ Empty weights were obtained for 27,144 
trailer combinations for the five classifica- 
ttions for which the greatest number of trailer 
‘combinations occurred—2-S1, 2-S2, 3-S2, 3-2, 
‘and 2-S1-2—and are shown in table 5. The 
weighted average empty weights by class of 
‘ ombination and type of cargo body provide a 
‘means of computing average payload weights 
when average loaded gross weights are known 
The empty 2-S2 combinations on the average 
weighed about 5,000 pounds more than the 
2-S1 empty van combinations. Other varia- 


classes of combinations and the six types of 
argo bodies are shown in table 5. Sometimes 


larger sample could have been obtained. ‘The 
‘sizes of the samples are shown in table 5 for 
“use in evaluating the reliability of the data for 
average empty weights. 

In figure 11, average empty weights of 
trailer combinations have been arranged by 
cargo body types to show the variations in 
“weight of the same body type for the five main 
‘combination classes. Similarly, in figure 12, 
average empty weights have been arranged by 
the five main combination classes to show the 
variations in weight for the different cargo 
body types. 


+ 


Single-unit trucks 


The four classes of single-unit trucks weighed 
and measured were panels and _ pickups 
having 4 tires, other 2-axle trucks having 4 
tires, 2-axle trucks having 6 tires, and 3-axle 
trucks. Data collected are recorded in table 

6. The total number of these types of trucks 
observed was 23,844. Empty weights aver- 
aged 4,800 pounds for pickup trucks and 6,100 
pounds for panel trucks. Other 2-axle, 4-tired 
trucks, having van cargo bodies, on the aver- 
age had empty weights of only about 300 
“pounds more than the panel trucks. Two- 
axle trucks equipped with 6 tires had empty 
weights that were approximately 3,000 pounds 
heavier than trucks having 4 tires. Empty 
weights of 3-axle flatbed, van, and dump 
trucks ranged between 15,000 and 16,000 
pounds; and empty weights of tank trucks 
averaged about 19,000 pounds. Ready-mixed 
concrete trucks and utility trucks weighed 
empty 22,500 and 25,000 pounds, respec- 
tively, equipment was a regular part of their 
empty weight. 

In figure 13, average empty weights have 
been arranged by cargo body types to show 


PUBLIC ROADS e Vol. 32, No. 12 


, 





Table 3.—Cargo body lengths of single-unit trucks, 46 States 








































































































Cargo body length Panels, pickups, 2-axle, 4-tired 2-axle, 6-tired 3-axle trucks 
4-tired trucks trucks trucks 
FLATBED 
Feet Number | Percent | Number | Percent | Number | Percent | Number | Percent 
GnderG'O teeter. See A ea | St ae 2 1.0 22 0,2)" eee eee 
O70 Gi se ee. ees 87 32. 5 43 21.4 68 O° 6.9 Ol Coe el eee 
8-002 Seer tt. eee eee ee | 142 52.9 90 44.8 921 8.1 1 0.1 
LOALG Scere. Sea rae ps 17 6.3 26 12.9 1, 023 9.0 ll 0.9 
i Os Ya ae SN eo) 9 3.4 24 11.9 3, 983 35. 1 70 5.8 
14-15 \ 9s et a A nee 8 3.0 4 2.0 2, 714 24.0 118 9.7 
DOR 17,0 yee tact sa eee, eee 2 0.7 8 4.0 1, 511 13.3 342 28.1 
TSO 0 ree Sy ee oe ae ee Pe Pt 1 0.4 4 2.0 589 5.2 309 25. 4 
20-210 Tees meee oS See ee AL ee han de, Rea ge eae eS 254 2.2 233 19,2 
PP Eee ee Not ee. i Se Bel ee SOC Oa ey Me Dee FSS | RS 122 bya 60 4.9 
Poe SOAS a cei 8 Te SS EE A BE SE ee) Ee i ee I a ee oe See 62 0.5 29 2.4 
D627 0 es ee oe ee ee ee: 1 Ostet es es See ee 39 0.3 12 1.0 
PE! Beret 5 5 Be We oe OA go a ey A, bene Role, Ns | (ey es ee EN Waar eS 15 0.1 12 1.0 
SUS I creel peat) ane a ee Tee jus Migs 2h Le hela Oe Es | ES eH Te EE 8 0.1 4 0.3 
32-33.9 rane =e te ae oe Saha Cae) Set Band eel ee et PRES 108) ODE «on Sy Ae ae 6 0.1 8 Osh 
4-300 ee a ee eee ck Be te eA ee ee ET) a ein wen Cee Se Da ge ee 13 O51 4 0.3 
pli Nes bce tenes. <5) Sie bale 1 Cais, © es see Led ee 2 4 0.0 2 0.2 
ota ee 5. ees eee ee ee 268 100. 0 201 100. 0 11, 354 100, 0 1,215 100.0 
VAN 
Wider’ 40-2222 geen eee eee 3 0.5 1 OER ite ees Be eh li Peet ay He at + US Se ee 
4-5 OOS ee oN eS, 1 0.2 3 0.2 39 On LY |e te i ae 
Gale A oe ae ee 90 14.7 91 5.7 136 Op Bree Noe ee a ee eee 
8-00. s8eo ee se 160 26.0 289 18.0 1, 857 6.0 6 0.4 
LOS EO es eens eee aes 105 17.0 206 12.9 2, 288 7.3 10 0.7 
12-1359. 2 Sees See eae 77 12.5 197 12.3 9, 888 31.7 43 2.8 
L415 (0% 3 = ae eee 71 136 308 19.3 7, 960 25.6 103 6.8 
LO-17.0 2 Se ee es ea eee 79 12.9 379 23. 6 5, 251 17.0 319 20.8 
18-1999 oo bee: So ae eso 27 4,4 105 6.6 1, 988 6.4 446 29. 2 
Q0H2) OA a ee Sa Se Sosa ta cee | Seb aes ea eee ee 9 0.6 712 2.3 345 22. 6 
PEP! nei hn eee A Se abet die, 5 eel eg eee eel pee et a Te 6 0.4 391 1.3 130 8.5 
7). AS! Le ee ee (ose Ree Re 1 0.2 3 0.2 258 0.8 7: 4.9 
DOH 27- 0 2 ee a ee es ee en ee eee eee = eee eee 161 0.5 15 1.0 
28-2030 cee ee LSS we ee ne os = Sere eee ee re 86 0.3 13 0.9 
BOSS L Ose eee Feces tees Meck Se 8 | ee ees ge epi ec Ra cee ae 33 0.1 6 0.4 
S270 0 eck eee Sow EY ke Re Lee oe eee ne | Joben pease eco eens | aeaeeeeeed 40 0.1 4 0.3 
B43 OO aki Soe eo Sk ee ee oe al een eS eee ae ee ae elle ati 34 0.1 6 0.4 
eo da Snes el ee car, Se teed Mets ae aioe | ey oa 1 0.1 14 0.0 1 0.1 
S8=5 1. OS Se ee SS | ee | eee oer eae | eee 10 0.0 2 0.2 
PTS OTE et, OS a a 614 100.0 1, 598 100.0 31, 146 100.0 1, 523 100. 0 
LOG 
NA NA NA NA 3 OSB. (25 2: . | eee 
NA NA NA NA 1 ey ga ae Sa | ect nee. 
NA NA NA NA 12 Zak 2 | 0.5 
NA NA NA NA 35 6.1 15 3.6 
NA NA NA NA 276 48.2 38 9.1 
NA NA NA NA 158 27.6 76 18, 2 
NA NA NA NA 55 9.6 127 30.3 
NA NA NA NA 15 2.6 98 23.4 
NA NA NA NA hi 1,2 37 8.9 
NA NA NA NA 6 1.0 8 1.9 
NA NA NA NA 5 0.9 17 4.1 
NA NA NA NA 573 100. 0 418 100.0 
DUMP 
Griders6. Ghee ees eee NA NA NA NA 20 Ors) esas... hee 
G27 Oras Br Oe eee eee NA NA NA NA 228 S25 Nese 2 Sib eee 
Fa pe eS oper oem | NA NA NA NA 2, 952 41.7 75 2.8 
NO=1 19 oe eee eee NA NA NA NA 1, 587 22. 4 444 16.5 
12-13 Oo ee ee ee eee oe eee NA NA NA NA 1, 338 19.0 1, 028 38.3 
TASUR Qe eet 2 eee ee eee ere NA NA NA NA 598 8.4 642 24.0 
16-17.9_--_-.--------------------- NA NA NA NA 245 3.5 295 8.4 
{821001 PPS ey eee eee ae NA NA NA NA 76 1B | 167 6.2 
DAV Se st tek Ge Nene eel NA NA NA NA 16 0.2 60 OF. 
99°03 Ole eee. Ce ee See eee & NA NA NA NA 6 0.1 26 1.0 
DLO hme 2 eee. eee cee NA NA NA NA 15 0.1 18 0.6 
otal 26 eeaee o ee eee NA NA NA NA 7, 081 100. 0 2, 685 100. 0 





the differences in weight of the same body 
type for the four different vehicle classes. 
Similarly, in figure 14, average empty weights 
have been arranged by the four vehicle classes 
to show the differences in weights for the eight 
cargo body types. 


Average Payload Weights of Trailer 


Combinations 


The average payload weights shown in table 
9 were derived by subtracting the average 
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Table 4.—Number and percent of length of cargo bodies of single-unit trucks, 46 States 
2-axles, 6-tired 3-axle trucks 2-axles, 6-tired 3-axle trucks Panels ave nao 2-axles, 6-tired 3-axle trucks 
ire 
Cargo body length 
TANK CONCRETE UTILITY 
Feet Number | Percent | Number | Percent || Number | Percent | Number | Percent || Number | Percent | Number | Percent | Number | Percent 

TWrderi6.0 2523-2 ae 4 OY Moh ees ES ot et ee eee fel ney yoo I aes ere nee ene 4 1.6 22 Ts4i) |. Le 
C270 ke PRR ae Or ae 3 ir Ie aed Se we (a 1 yg Vek [2 2 a ESS 134 53.2 56 3.7 0 alc ee en 
Ra). 0 eee, 0 ne eee eee eee 45 1S Me |e | etn ees 2 6 ite 3 0.3 81 32.1 335 21.9 13 5.6 
10110. 9 es eee 166 5.3 3 Fa 25 28. 7 54 5.9 28 LoL 269 17.6 23 9.9 
19=13'0) 3. 2: 16782 SA ee 1,115 35. 4 14 5.4 44 50. 6 384 41.6 4 1.6 340 22.2 34 14,7 
14-15.9 1, 315 41.8 66 25.3 5 5.8 396 AQ Wed | 2 Se eS Se 214 14.0 28 12.1 
16-17.9 396 12.6 71 27.2 3 3. 5 63 6.8 1 0.4 124 8.1 30 12.9 
R190. ee bees ieee ee 78 2.6 63 24, 2 1 y bea 10 UG ars | Wee? a eee 4 83 5.4 39 16.8 
20-21.9 ll 0.3 35 13.4 1 ala 3 Ue Po) | eae ee, Be os ee 24 1.6 24 10.3 
D508 2a e Sens oo ee ee 6 0,2 4 OPS afr? || a ae 2 ae ee ee 6 EYES Ie eet ee eee SS 13 0.8 9 3.9 
495 Qe Se ee ee ee 6 0.2 3 Ld 1 ohsae 2 O20 eoeeee oes soe 18 1.2 10 4.3 
26-27 9 ee een ees 1 0:0 ete Pe Se || Sere oe eee 1 OL al | See oe le eee Fe 14 0.9 5 Le 
28-2010. Fete aaa 5 0.3 5 2:2 
30-31 0 Se SEs eee ey eee 6 0.4 1 0.4 
32-39: 0. ae Sect ase aera ee 2 0.1 1 0.4 
84-360: See coe ene Poeee ee 3 0.2 i 0.4 
86-87. Oso oe ees eee en 2 0:1) Alecse.<a eae 
88-80 Oe a ee ee ee 1 0.1.) |22l2 |) See 
A041 (0 Be eer ee ee 20.8 es ete ONS Soe oe eee sere See Sea |e eae cee a | ee ae ES ee | a 
49-43°0"t Boo ate ene «4 ||----------|----------|----------|----------||----------|----------|----------|----------|----------|---------- 
4-46 70. Ss 3 boos) acon ene | es ook oe Ee eee ee cee es see eens eae ee ee eae cer ee eee ere cee 1 0.4 
4G-47 0. oo eke ere kk 2s Sean oes kanes oneness eset cae onl sneeeh een laa nS eee ae wok oe en | aoa aes pees Geel loss eas | Sa eee | ee ene ee 2 0.9 
48-49,90. 2 . S05 25S AR os Sa es oo nea a HB ae a a eee Ne re rh aS ee ca mee a wef ccs oes tes Coe UN ect lee tea fee a ea 1 0.4 
60 ANd OVereeret oa Soe So ey eS | Pee ere camer eee eam ce ar eer ae mr se 5 2.2 

00. 0 








1 For the tank cargo bodies, length is 42 feet and over. 





100 
FLATBED - 11,354 80 et 
60 FLATBED - 1,215 80 
40 60 
NUMBER OF VEHICLES MEASURED 40 
20 NUMBER OF ae 
° VEHIGLES MEASURED 
° 
100 
VAN - 31,146 £0 sigs 
a 60 VAN -1,523 Bo 
5 40 60 
(e) 
s 20 > 40 
0 ro) 20 
ie) 
© 100 r : 
aw 
2 oO 
<q 
°o LOG - 573 3 ODEO oO oo 1g 
60 - = LOG - 418 so IG 
Te 200 OCS 
ra o ro) 5) 
20 Ce 
rm) = rs peers 
a c no 2 & 
we SS to) 
= 100 2 ie ke | 
Ry DUMP - 7,081 80 = Ss 100 «6 
ma oo Ww a DUMP - 2,685 Pa ss 
z 40 x wo fo) ig 
S 20 uy shed 
E 0 a S 20 to 
o Aral E 2 ry, 
= > = WwW 
kK TANK - 3J51 au 2 e0 = 
a 60 a [ta 80 a 
= = = TANK - 261 aq 
40. 4'>> Va) 60 |. ae 
a 20 = ra e'2 
oy On PO - 200 5 
oO a fe) oO 
= 100 oe 
a CONCRETE - 87 ay ar ree 
60 WwW 80 
a CONCRETE -923 
40 ye 
ob 40 
° 20 
100 . 
80 100 
60 80 
40 60 
20 40 
° 20 
t) 10 20 30 40 50 ° 
10 20 30 40 50 60 
CARGO BODY LENGTH IN FEET 
: 5 Mi : CARGO BODY LENGTH IN FEET 
Figure 9.—Distribution of cargo body lengths, 6-tired 
motortrucks, Figure 10.—Distribution of cargo body lengths, 3-axle motortrucks. 
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Table 5.—Average empty weights of trailer combinations by length and type of cargo body, 


























Weighted Average 
Vehicles Weighed 


Trailer body length 
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46 States, 1959 
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Pounds 





Pounds 
23, 600 
17, 500 
17, 900 
18, 000 
18, 300 
17, 800 
18, 600 
18, 900 


19, 100 
19, 300 
20, 400 
20, 400 
21, 200 
20, 900 
21, 300 
21, 500 


23, 400 








Pounds 
11, 500 

9, 400 

9, 600 
10, 500 
10, 700 
10, 800 
12, 300 
13, 400 


10, 600 
216 


Pounds 
18, 300 
15, 500 
16, 800 
15, 700 
15, 400 
16, 400 
15, 600 


15, 300 
16, 500 


16, 200 
337 








Pounds 


22, 100 
22, 200 
22, 700 
21, 100 
17, 000 
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21, 200 


19, 600 


17, 000 
22,700 
22, 100 
20, 000 
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17, 800 










19, 900 
16 
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32, 800 
38, 000 
28, 400 
35, 600 
31, 600 
32, 300 
29, 100 
30, 800 
31,000 


32, 500 
30, 300 
28, 500 








25, 700 
25, 100 
19, 000 
27, 000 
24, 300 
25, 500 
23, 100 
24, 400 
24, 100 


24, 200 
25, 100 
25, 400 
25, 400 
25, 900 
26, 300 
25, 800 
24, 000 


24, 800 
8, 653 


19, 300 
20, 200 


18, 700 
20, 400 


17, 800 
166 





19, 900 
21, 200 
23, 300 
24, 500 
25, 700 
26, 200 
24, 800 
23, 800 
24, 000 


24, 700 
22, 500 
23, 400 
29, 400 
21, 400 
21, 600 
19, 800 
21, 200 


23, 900 
885 








20, 100 


























17, 100 
23, 400 
97, 300 
30, 800 
22, 300 
25, 400 
30, 000 
28, 000 
31, 100 


30, 500 
31, 400 
31, 500 
33, 300 
30, 600 
30, 600 
34, 400 
39, 600 
33, 300 


30, 700 
1, 522 
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23, 500 
14 





27, 500 
28, 200 
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31, 000 
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28, 500 
212 
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Figure 11.—Average empty weights of trailer 
combinations by vehicle and cargo body 


types. 
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Figure 12.—Average empty weights of trailer 
combinations by cargo body and vehicle 


types. 
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Table 6.—Average empty weights of single-unit trucks by length and type of cargo body, 








46 States, 1959 



































































































































Cargo body length | Flatbed Van Log | Dump | Tank | Auto |Concrete} Utility 
PANELS AND PICKUPS, 4-TIRED 
Feet Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pownds | Pounds 
6051. 0222.45..> Bee oe eee ne 4, 200 4, 600 NA 4, 600 NA NA NA 4, 100 
810-001 o. ee pessce eee aan 4, 800 5, 400 NA 5, 800 NA NA NA 5, 100 
TOO 110 = se ee, Fees 5, 400 5, 700 NA 5, 600 NA NA NA 5, 100 
AZ.0-13:0- 528s eee meses 7, 000 6, 600 NA 8, 400 NA NA AR Pigg Meee snk os 
TAO US ot eo ee eee 7, 200 7, 900 INA BES | See ee ee NA NA IN AR [is ee 
LGOSL 7.0 7 eee ee 10, 000 10, 400 IN:A Nast ee eer NA NA INCAS as 2S 
13:0-19:9 2.252 roieeea PE Ns a ee Pee 6, 400 INGA? @; | Seen oer we NA NA INGAT SS Hl. Se ieee 
Weighted average__.__________ 4, 800 6, 100 NA 5, 700 NA NA NA 4, 900 
Vehicles weighed-_-_-_-_------ 144 218 NA 20 NA NA NA 26 
OTHER 2-AXLE, 4-TIRED 
Under 6: Gm ae ee eee 6, 500 NA NA NA NA NGA ee Sore. 
6302705 bee eee ee eee 4, 500 4, 600 NA NA NA NA NA 4, 600 
Si 0-005. Sas ee ee 5, 000 5, 000 NA NA NA NA NA 6, 500 
LO 0-120 ee ee, ee ee 5, 500 5, 800 NA NA NA NA NA 10, 000 
12,013.02 ee CI ee 8, 400 7, 300 NA NA NA NA NA 5, 200 
6, 300 NA NA NA NA INCAte Bl: es era 
6, 600 NA NA NA NA EN Ae a Se ee ee 
6, 800 NA NA NA NA NA fete, oe 2 
7, 600 NA NA NA NA IN Ang Pace ee ee 
8, 600 NA NA NA NA NAG eben sea. 
Weighted average..___________ 5, 400 6, 400 NA NA NA NA NA 7, 500 
Vehicles weighed __-_.-....__-- 110 423 NA NA NA NA NA li 
2-AXLE, 6-TIRED 
Conder (6:02. Sere ee 2 7, 400 7, 900 9, 800 9, 200 8, 800 050005 |=-eeeeeneae 6, 000 
607705 25E DS aR Me 6, 500 6, 900 7, 200 9, 900 10)400 eo pera eee 7, 500 
30-0, 0U\" 2 Fe ee ke 6, 200 6, 600 7, 200 9, 900 pore OH Bal |e ae ga 72 11, 800 8, 600 
VO0.0-11/9 02a sere eee eee eS 7, 100 7, 600 7, 200 9, 900 O87 00a | See oes 14, 000 9, 600 
12.0130 Ce 7, 700 8, 800 7, 200 9, 100 10, 600 8, 800 14, 200 10, 500 
14.0-16 0 235 ee ee ee A 8, 400 9, 800 7, 500 9, 700 11, 400 9, 600 15, 400 12, 600 
16,0=17°9. 50 Bee Ee ene 2. 9, 200 10, 300 8, 700 9, 500 13, 400 12, 500 13, 300 12, 200 
1850519025 See eee ee es 9, 900 11, 000 10, 400 11, 500 14; 400 =) (2282 esas. | See eee 13, 400 
2A) O21 3D 5 ees Ceres ee he ste ee 10, 400 11, 800 
22.23.09" Soe ee eae eee 2d 9, 600 11, 900 
24.0-25.9__ 11, 000 12, 700 
26.0-27.9__ 9, 400 12, 700 
280-20. 0 Se Se Sees ee ee 10, 200 13, 700 
SO:;0B 10! See Sa oe 10, 800 14, 200 
SAM Des lo ae eS Se CS 5 11, 000 13, 200 
D4, 0-35; Gite ee eee yh dee Se 9, 800 16, 500 
36:0-3 720s ek Pe See 8, 100 9, 300 
BS. 0-30 Ontee as nec eta. oes SAL ERS eee eee eee 
AN) 0-4) [OS ae as ee ee ee see ee Bee eee ae ee 
2,043 OMe ees «th eet Oe. 8) Sk oa ee TEOOO™ IESE rete See ete Ra as pt eh ee | ee 
A4 0-40 ORAS Se et ee le Sa ee pA HE {1 AMY toon Sart ay | as Dem ES eS ole he IC ck yee al Row aa ge cea eS ee 
Weighted average__.________-- 8, 000 9, 300 7, 600 9, 700 11, 300 9, 100 14, 300 10, 200 
Vehicles weighed -_______-____- 4, 901 9, 479 337 3, 799 967 429 
3-AXLE TRUCKS 
Winder 6020-2 oA eee |e ee oe ee 25, 100 16,400) -)2.--2- oe IN Aree oases 24, 700 
6:0-7, 0 202 ote Ns ees aes 24, 200 17200) ae ee NCAR So) |= Pk ee i eee 
R020 9s. 2 see ae Se ce ee i ie oe Se a OOO Teen eee L22400. er oeee cer NA 26, 200 25, 500 
10.0-11.9 22, 500 LS S008 | sae eeee NA 20, 900 22, 300 
DY OF 18 0 oa ee tak es see ee er 22, 500 16, 900 13, 500 NA 20, 900 20, 400 
14.0-15.9 24, 000 17, 600 16, 400 NA 23, 400 23, 000 
EGS O27; Pee ieee Se eee 13, 700 18, 200 18, 500 NA 26, 600 23, 100 
18.0-19.9 16, 900 16, 800 19, 000 NA 20, 500 26, 100 
00\0-2).,92. ee ee ete 15, 400 15, 300 22, 200 16, 400 27,100 NiAGaE Soe eee 18, 100 
A a fas Mame: ie eg, 2h A ER Oe 21, 400 17, 000 20, 800 17, 300 23, 400 NA 20, 300 36, 400 
24.0-26:0. eo 2352 723 appease es 20, 400 15, 200 12, 900 14, 200 25, 600 NATE Saou see 40, 200 
20.0-27 0 Se a oe 30, 400 15, 700 15, 100 UAT Nol ea ee NA 26, 700 29, 800 
SOA 70: Uae woe a eee ee Se 35, 400 15, 200 18; S00; Ae oe pee ee INCAS gpa | ke te ee 21, 400 
60,0-31.0" sec bt ae eee eee LD: ACS hee eae 13, SOQ tes eee INGA Ree*) ce SE, ee. |e oD 
Us rh ae a Ars oS es ee 18, 000 14 (00 wieeeees ee 45; 400) psc ase ee INGA S|: soo SS ee SIT 
DE OSOD Drees bao ae ee 12, 200 173'GO0 ei eS ES. BSS. Se eee NA 25; BOOM joa Soke. 
00:0-87.9.05 2 fool SS er se ete a) eee | ak ee ne ee INAS 8 eee Seale ae a 
Oo O-OU. OU noe eee een 2 ee El See 28; OOO | 2-eek oe 2s ee See eee INAS S| Se EES [pee es ea 
CU Sieh J Mey ears BO ee ac RT Ay (pir ys LN |S a a | oe INAS ca Reeee a eae ie | 
820-4805 a Oe AEE at ee a oe ee ee Ne eS co a INAS |. es | ee 
BA 0-469 eee re Oe eS Sey ee ee 1 ee ee INAS Ot oon Bee wl sie ee 
AB /O=4 7-0) shee Sa Tee eee ee Cae nee Ee eR Ie Sin Be 8 oe es See Ate oceans oe8 52, 700 
48 and OVversqas te oS RS ee | Se | Fee ne Al a | ree NAME 5 Pe oe ee 63, 000 
Weighted BVOTALC See ses ee a 15, 100 15, 200 19, 600 16, 600 18, 900 NA 22, 500 25, 000 
Vehicles weighed -._.-..._..___ 485 564 137 1, 232 96 NA 361 65 
TOTAL VEHICLES WEIGHED-_._-__- 5, 640 10, 684 474 5, 051 1, 063 NA 394 531 
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empty weights given in table 5 from average | 
loaded gross weights given in tables 7 and 8. 
Although there is little correlation between 
cargo body length and average payload 
weights, a considerable difference is shown in 
average payload weights as between different 
combination classes and different cargo body 
types. For example, the 2-S1 flatbed com- 
binations had an average payload of 15,000 
pounds but 2-S1 van combinations carried 
average payloads of about 11,000 pounds. 
Corresponding average payload figures for the 
2-S2 combinations were 24,000 and 22,000 
pounds, and for the 3-S2 combinations 28,000 
and 26,000 pounds. 

The 2—S2 combinations for all body types, 
except auto and utility bodies, operated on 
the average with gross vehicle weights of 
about 15,000 pounds more than 2—-S1 combi- 
nations with the same body types. The 3-S2 
combination having flatbed, van, and tank 
body types operated with gross vehicle weights 
between 10,000 and 12,000 pounds more, on 
2-S2 combinations 
having the same body types. The 3-S2 dump | 
combination gross vehicle weights, on the 
average, were 14,000 pounds heavier than the | 
2-82 dump combination. 

In those States where the double cargo | 
body combination is permitted, the addition 
of a 2-axle full-trailer to the 2-S1 combination 
caused an average increase in gross vehicle § 
weight of 28,000 pounds for the flatbed and § 
van combinations and of 36,000 to 38,000 
pounds more for the dump and_ tank 
combinations. 


the average, than the 


Trailer Lengths Related to Loaded 
Gross Weights 


An analysis was made to determine whether 
any significant difference existed in lengths 
of trailer cargo bodies for different gross 
vehicle weights. For this purpose, the gross 
weights of the different combination classes, 
broken down by cargo body types, were 
arrayed in 10,000-pound intervals of gross 
vehicle weight. Each 10,000-pound interval 
was further arrayed as to length of cargo 
body. The results are shown, in figures 15- 
17, for the three main combination classes— 
the 2-S1, 2-S2, and 3-S2 tractor semitrailer 
combinations having van cargo bodies. The 
configurations in these figures are similar in 
weight intervals from 20,000- to 70,000-pound 
gross vehicle weights. No significant increase 
in lengths of cargo bodies can be detected as 
gross weights increased. The median of 
cargo body lengths of 2—S1 combinations for 
10,000-pound weight intervals between 20,000 
and 60,000 pounds was 32 feet, and the 
median cargo body length for the 2-S2 
combination was 35 feet. Commodity data, 
not collected in this study, would be needed 
to further analyze choice of trailer body 
lengths made by industry. 





February 1964 e PUBLIC ROADS | 

















Effect of Gross Weight Limits on 
; Loaded Gross Weights 


Maximum gross weight limits prescribed for 
permitted classes of trailer combinations by 
the 45 States and the District of Columbia in 
1959 are as enumerated: limits in 7 States 
were 56,000 to 60,000 pounds, in 16 States 
were 60,000 to 68,000 pounds, in 18 States 
were 71,000 to 76,000 pounds, and in 5 States 
were 78,000 pounds and more. The loaded 
trailer combinations weighed in these 46 
States were grouped by their loaded gross 
"weights into four weight categories. The 
combinations in each weight category were 
arranged in 10,000-pound class intervals of 
gross vehicle weight, and the number of 
loaded combinations observed in each weight 
category were converted to a percentage of 
total loaded combinations observed. 


Weights of 3-S2 combinations 


Depending upon the axle limits allowed, 
the 3-S2 combination can legally operate at 
a gross vehicle weight of 72,000 pounds where 
} 32,000-pound tandem axles are specified, and 

at about 80,000 pounds where 36,000-pound 

‘tandem axles are specified. In figure 18, 

percentages are shown of loaded trailer com- 

_binations of the 3-S2 combination that had 

van cargo bodies. As gross weight limits 

increased, a higher percentage of the loads 
} were more than 60,000 pounds. For example, 
the percentages of combinations above this 
figure and the maximum gross weights per- 
mitted by the States were: 35 percent and 
—60,000-pound maximum gross weight, nearly 
41 percent and 68,000-pound maximum gross 
weight, 50 percent and 76,000-pound maxi- 
mum gross weight, and nearly 64 percent and 
78,000-pound and more maximum = gross 
weight. 

These figures would seem to indicate that 
from the freight standpoint there was a 
- demand for heavier permitted gross weight in 

the States limiting it to 60,000 pounds and 

that this demand was held in check by the 

low weight limits. The greatest percentage 
|| of loaded gross weights in the States having 
maximum limits of 56,000 to 60,000 pounds 
occurred in the 50,000—60,000-pound weight 
bracket, and in the other three groups of 
States a preference was shown for 60,000- to 
70,000-pound gross loads. In similar analysis 
|| of the data for 3—S2 flat-bed loaded vehicles, 
| shown in figure 19, the findings paralleled 
those given for the vehicles with van cargo 
bodies. 


‘ 


Gross Weights of 2-SI-2 and 3-2 
Combinations 


The 2-S1-2 trailer combination, if operat- 
ing at single-axle limitations of 18,000 pounds, 
would have a gross weight of about 80,000 
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Table 7.—Average loaded weights of trailer combinations by length and type of cargo body, 
46 States, 1959 
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Trailer body length | Flatbed | Van Log | Dump | Tank | Auto | Utility 
2-s1 
Pounds Pounds Pounds Pounds Pounds Pounds 
36, 300i e» [es ot ss Re AD 400 Pie es 42200 Ds: te = eee 
49, 200 Gs DD py ee eo re ee ee 24, 800: Pie. S eee 
24, 700 34, 600 37, 100 15, 900 82,700'-, bao eee 
31, 400 33, 000 42, 500 35, G00) et os eee 18, 200 
33, 100 34, 000 44, 100 27, 800 26, 600 20, 000 
30, 200 33, 700 40, 400 34, 700 32, 200 30, 100 
29, 000 39, 300 38, 700 35, 700 26, 100 34, 300 
220223 OR ae ens eee 31, 100 28, 900 38, 400 38, 600 36, 100 34, 800 15, 600 
24.0226:0's eee Se ee 32, 500 29, 400 30, 200 38, 800 38, 900 29, 900 28, 800 
26.0-27.0_- = ee 33, 900 30, 100 29, 300 36, 500 42, 300 28, 400 24, 100 
28.0-29.9 Re, aa AR: ye ey 32, 100 30, 700 36, 400 37, 500 44, 700 32, 600 35, 500 
S0.0-S1.05 oye Sh ee eae ee 33, 300 30, 500 21, 400 31, 800 40, 900 35, 500 26, 500 
920-80 022 ae eee hs ee 34, 200 30, 600 32, 700 32, 400 42, 300 32, 400 30, 600 
34.0506:0 22 eee Se eee 31, 000 32, 000 36, 200 34, 500 38, 900 33, 300 23, 500 
36:0-3 7.9.25 ee ee tee 30, 300 32, 600 37, 700 35, 800 29, 300 33, 700 23, 800 
38.039. 0. <5: seen Boece ee 30, 800 32, 900 34, 700 29, 900 34, 300 33, 800 26, 800 
40) 0-41 05:29 SaA Gee Bae ee ce 30, 600 32, 300 26, 200 2200). eae 33, 200 37, 600 
AD0—A3 Oia ade Fare ae 8 30, 000 35, 100 33; 600 sul lease Bae os 39°900" =| Seen 
440-45 Ore 2s Re ae Pe ae ee 38, 500 42 OO Ot. Wise Soe Seo Pe 35; 600" > i ei seeeee 
AG 0-47) ae Ad et eee ree ee ee ee 36, 400 U7 S00 een |S cee ee ee 36, 500 42, 000 
48 .0-49:9 52545 fae ta ee 2; OO 0) ee = Sage ee TD bl ee eS bor ol eS 34,500 (tect. See 
50:0-51.9:22 oss. eee VATED Wy oes ates a? ah le So ee Se eh Roe nae ee (CP AE 33, 600", |G sees 
Zand Oversees s.s0 ee 46, 600 26, 400 BEFOO0 Me [eae eecosee see ecea ee 39,600) 1333 ee 
Weighted average__________ 32, 500 30, 900 33, 700 40, 300 39, 400 33, 800 29, 200 
Vehicles weighed-_-_________ 1, 323 8, 720 272 457 497 2) 271 55 
2-S2 
Under10:0) 25 38 ee ee es ee Oe RT Ob gem pete Ses Laid eee eae ee BD, LOCO Ve, Moree Lee 
1O:Q=11 02 See caret eee ce ee 46, 500 37: S00 Ape ee ee re ane tT ee See ere 
13'0=13' Oboe ee ee ee 25, 900 38, 700 32, 300 52, 200 505900" ics eae ee 
14'0-15.02- eee ee eee 18, 600 35, 400 47, 800 48, 800 54500 joes se 8° SS eae 
18017:0 Se eee 16,000) (Rag2=~ Sse 49, 600 BA COCR, |e ae 7, 800 
18,0=19!0 42 ee ee eee 36, 200 51, 900 43, 800 58, 800 56,6000, #22 ie eS ee 
Q0:0221:0 = ee ae ae 45, 000 46, 100 41, 400 55, 500 46; COOL) i aie a2 a= | eee 
22 0293 (Ota Sy 8 wd ee 48, 300 48, 700 46, 000 60, 600 62; 200 fe tae S52 Foe an Te eee 
24 0-25: 02-20 Nie Seecee ae ook 44, 900 46, 500 46, 800 57, 400 DL 6005s [Aes 33, 800 
9602270 een ee eee ee 45, 500 46, 800 50, 500 56, 700 bay S00 Fea 228 eer 27, 400 
28:0-20:02 4 30 03 See eee 47, 000 45, 700 47, 300 55, 700 53, 200 45; 900 < (2,2 eee 
30,0231: Oe eee 47, 800 47, 100 51, 400 52, 600 BEAM) ral ee ee 38, 800 
CYA ESh he sae eee ee 47, 700 47, 300 49, 000 53, 000 55, 100 50, 700 39, 000 
34.0-80.92 22 ee ee eee ee 47, 700 44, 400 48, 600 53, 000 55, 700 30, 200 48, 800 
360-37 .9:. 23255 eee ee 46, 000 47, 300 51, 200 56, 400 56, 600 25, 500 38, 600 
BS.0-00. Ose neice wee ee 46, 200 47, 200 49, 700 56, 000 59, 000 36, 300 40, 800 
AQ 0-41: 0 ee SS eee 46, 000 48, 300 48, 800 52, 400 55, 800 46, 800 41, 200 
42) 0-439 ee ee ee 46, 300 48, 500 55, 100 55, 400 56, 300 32,600). ~/s=.c eee 
440-450 sab paeee ee ees ae 46, 400 49, 100 43, 200 59, 000 58, 400 13,600 |_ ve 
AG:0-47:. OSs Bee es ee eee 43, 500 47, 000 54, 700 51, 800 68700) t i2eS 2 ee | eee 
480-40 O58 no eee eee 36, 500 46, 600 46, 700 62, 400 65, S004 Ss ee ee 34, 200 
BOOED eam ee Scene a 37, 900 48, 700 46) 400te [eee 67, 800 47 400000 |. Seen 
PO and OVer olen anno fae 36, 400 57, 200 4s SO0FEN (eeete rere ae. 2 Oy OT AOL oil. eae Sau 
Weighted average.________ 47, 200 47, 300 48, 500 54, 600 55, 300 36, 900 38, 700 
Vehicles weighed.-__-_------ 4, 396 25, 752 321 1, 526 3, 896 54 49 
3-82 
Underv10:0ese ee ee ee 63, 400 62,2000: Poses Soca eee 70, 900 NA. '|.3¢ See 
Tien bh eee eo Oe Ce ee 8 C2600 ies | Seek ee BIOTA ted I Aeceea, || S R INA oy jes he eee 
120213 Or ee a ee ee 36, 90012 | 2-52. 2 9en)| ee tga 5 [Se e NAY 32.4223 eee 
140-159 east et ee ete ee 20, 500 By A) Vink Ree Sm qed (Se eee eS IAL ih cae eke 
1610S 1750 see ee tad TE we os SY es: 20; BOQ NE sees oe fence Soe eo en a INAS) 52822 seeeee 
1S:0219'9! Peel ee eet os ees |e eS 20, 500 83, 600 67, COON) Earn tee et IN Ate i oe" See 
500291. 0b= eee eee 66, 800 51, 900 62, 100 (Ate ie he NA -|-Soee 
99) 0-23(0 eae es Sa 64, 300 60, 600 64, 900 69 SOOM |i ase ocseas_ 8 INVA, S || 23. eee 
24.0-25.9_-2 2 32-=- Bue eee 68, 000 59? 800%) || -2 ee ae 65, 200 67, 100 NA ES 3 
pry tS Geet ay Weg Pe, SP 65, 500 62, 100 67, 100 79, 300 66, 400 AAG 9s fe See 
OR O20. 0h a ee ee ee 55, 200 60, 300 70, 400 68, 900 59, 200 NA 41, 700 
300-81. ee 52, 600 55, 900 71, 500 71, 500 60, 600 NA 43, 100 
39:09:33. 0les oes ae wee ee owe 55, 700 53, 300 70, 100 65, 700 64, 800 NA 58, 300 
BA OSS 5 GUM ee ee 58. 100 57, 800 68, 900 64, 900 66, 900 NA 57, 800 
86105370 see eae aes so - oe 59, 200 58, 100 70, 600 66, 800 66, 900 NA 65, 300 
38'Q-30 One 5a ee ee 60, 000 57, 000 69, 600 65, 800 66, 500 NA 81, 200 
AO 0-41 08S SA mane 62, 700 57, 100 70, 200 65, 800 65, 700 NA beet ee 
PCOS 88 BRST 61, 900 59, 000 70, 700 66, 800 66, 500 NA 84, 100 
Ad O24 Oise ae ee ee 63, 100 57, 100 70, 300 61, 700 66, 000 IVAN ica eae eae 
AG 0247 9525 ean eee ees 74, 600 50, 700 67, 900 70, 600 58, 300 NEAT eee aoe! 
AS OLADD ee Tanta treat 62, 200 56, 800 64, 300 64, 800 61, 900 INA Boe 
500-51. 0% oe ee 68, 600 56, 000 OZ/000% jh eae. Sheree a oe NA Scan none eee 
52 OIC OV elses. Saeed ees 62, 600 59, 200 60, PAb 1s GS ee eee ea NA = -s=—= 
Weighted average______-__- 58, 800 57, 100 70, 000 68, 500 66, 300 NA 61, 400 
Ronisiee Welgen fe eee 1! 041 8071 657 481 1, 089 NA 22 
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AVERAGE EMPTY WEIGHT (1,000 POUNDS) 


Figure 13.—Average empty weights of single-unit trucks 


by 


vehicle and cargo body types. 


pounds; and if operating at single-axle limi- 
tations of 22,400 pounds, would have a gross 
weight of about 98,000 pounds. The 3-2 
trailer combinations, if operating with 18,000- 
pound single axles and 32,000-pound tandem 
axles, would have a maximum gross weight of 
about 77,000 pounds. The 3-2 combination, 
if operating with 22,400-pound single axles 
and 36,000-pound tandem axles, would have 
a maximum gross weight of about 91,000 
pounds. The 2-S1—2 tractor, semitrailer, 
full-trailer combinations and the 3—2 tractive 
truck full-trailers combinations were observed 
mostly in two groups of States—18 States 
that have maximum weight limits of 71,000 
to 76,000 pounds and 5 States that have 
maximum weight limits of 78,000 pounds and 
more. 

As shown in figure 20, the percentage of 
2-S1l-—2 trailer combinations having gross 
weights of 80,000 pounds or more was higher 
in the 5 States having weight limits of 78,000 
pounds and more in the 18 States having 
maximum weight limits of 71,000 to 76,000 
pounds. The same trend existed in percentage 
relationship for the three major body types— 
flatbed, van, and tank. Similar trends in the 
relationship of gross weights and the permitted 
weights were noted for the 3-2 tractive-truck 
full-trailer combination, figure 21. The per- 
centages for gross weights of combinations of 
more than 80,000 pounds are shown in table 10. 

The data included in figures 20 and 21 and 


in table 10 indicated that tank cargo body 
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combinations are the ones that can most 
consistently use the maximum permitted, or 
higher, gross weights. The two other cargo 
body types of combinations regularly carried 
loads that weighed much below the maximum 
permitted weights. Hence, it may be con- 
cluded that not all freight carriers could use 
to advantage any increase in permitted gross 
weights. This situation presents a difficult 
problem in allocating any increased highway 
construction and maintenance costs for 
higher load-capacity roadways only to those 
vehicles that could and would use such in- 
creased load-carrying capacities built into a 
road system. Therefore, the increased road- 
way costs, occasioned by permitting heavier 
axle and larger gross weight limits, might not 
be justified because of possible insufficient use 
by vehicles carrying heavier loads. 


Widths and Heights 


During the 1959 truck weight study, the 
widths of cargo vehicles less than 7 feet wide 
and heights of cargo vehicles less than 10 feet 
high were not recorded in most States. 
Measurement figures were recorded for cargo 
vehicles of these dimensions and _ larger. 
In 1959, Connecticut and Rhode Island per- 
mitted widths of 8.5 feet but all other con- 
tinental States limited widths to 8 feet, 
exclusive of safety equipment. Out of all the 
continental States studied, 2 had no height 
limitations, 2 specified 14.0 feet, 26 specified 
13.5 feet, 2 specified 13.0 feet, and 17 speci- 
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Cari y 65 
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AVERAGE EMPTY WEIGHT (1,000 POUNDS) 


Figure 14.—Average empty weights of | 
single-unit trucks by cargo body and | 
vehicle types. j 


fied 12.5 feet. Thus, 30 States in 19599 
permitted heights of 13.5 feet or more. As 
of December 31, 1961, 44 of the continental 
States had height limitations of 13.5 feet or 
more and 5 retained the limitation of 12.5 feet. 


Because of the trend toward the 8-foot 
width and 13.5-foot height, measurements 
taken at truck weight stations have been 
tabulated to show measurements in excess of — 
these two modal figures. Some of the figures 
showing measurements greater than the per- 
mitted widths and heights probably may be 
ascribed to special permit loads and to the ~ 
mounting of tires larger than the 10.0020 _ 
size. When 11.0020 and larger size tires — 
are placed on highway freight vehicles having ~ 
body widths of exactly 8 feet, frequently as 
much as 2 inches of tire may project beyond 
the body frame on each side. With this in 
mind, width measurements were separated 
into intervals of 8.0 to 8.3 feet (8 feet 3.6 
inches), 8.4 to 8.5 feet, 8.6 to 9.0 feet, and 9.1 
feet and over. Although approximately 10 
percent of the total of the trucks having six 
or more tires and the trailer combinations 
exceeded the 8-foot width limitation, only 
about 1 percent of the total of these vehicles 
exceeded the width of 8 feet 3.6 inches (8.3_ 
feet), as shown in table 11. Approximately 
0.3 percent of all trailer combinations and 
trucks having six or more tires were more than — 
13.5 feet high. More of the 3-S2 combina-— 
tions exceeded this height than any other — 
type of vehicle, as shown in table 12. : 
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Table 8.—Average loaded weights of trailer combinations by length and type of cargo body, 















































Trailer body length Flatbed Van | Log | Dump | Tank 
3-2 
Feet Pounds Pounds Pounds Pounds Pounds 
Lopaveley Sei 5 eRe BO ee ee oe eee ee oS, DO NOUO MH See ne ee 74, 700 75, 700 
NOLO Ue Oise oe ie, etm tment fe Sh Slee ah oN te Pe a eee 69400 Ge HECS Ae ae est 69, 900 
12.0713 0 SEN See eee Se ee Sn ee 50S S00 Set ce meee ae ee 78, 400 57, 600 62, 300 
Oe a 8A ee See ee ele, 63, 700 30, 500 66, 900; |e mete eee 70, 600 
AG iOerl 79 ean ae REE IR PE are ok ee 64, 600 48, 400 74, 400 68, 300 67, 200 
URS PERU OE oe oe ie be Bee ee eae eee eS 68, 700 62, 000 71, 900 75, 200 66, 000 
20 Oe eee See So sane te fut Jac Se ees 68, 900 57, 000 73, 400 77, 200 72, 200 
PPV EY se eee See ee oe 62, 100 51, 600 65, 200 74, 800 71, 200 
A Oe ee eee er ew Pe ee est eee 57, 600 61, 300 74, 600 88, 700 72, 800 
O02 ee eee eee he oe OBS ee ea 63, 000 673,000) a poe eee 22 ele eet Bee 72, 600 
280-20; Ore eee eee | Se ee Aes oe 71, 800 685-700) PAA este ete cero. |e eee ee 72, 300 
BOGE a) AVL ee Ng i ie Seer ee tare s 46, 100 10; SO) rein eee aes cee se eee ees Be 76, 000 
Oe: re ee rae oe ony eee, AN ee Cee OPE 5 seh 3 See ees 50, 100 633, BOO Ae | eee ee 78, 500 
O40 30.0 cee eS Se te EE Sh et See 2 eas 47; 0002 gals Saas oe see eee Ree ae 76, 000 
BO bo eee ee eee) Le eee Sn Ses S| ee eee ee TULANE te | ete x Pe es Ps ES Be Tee el 2k ee 
SSB 00 epee eee ee ene. ore ee es ee 59: 500 Mana Soe eect aoe 60) 400 a7 eee 
20: O=4 One eee Sees oes See oe ele ee eee 20550) BSA | Stes Bs eee alt Soe See eae ee ee 
42) Om43 10 Ses ee) tee eS ore. A 
44 a4 OS poe ee nok ones cane Saat see 
AG 4730 Ee See ee Ey See ae 
AS 040.0 kas at ots Pek SSS hes Be et a eee 
BO'O=5 1! 0 eeeae aera = 5s eee ee ee j 
D2 a OVORR sms ret See a ee ee 61, 800 23, 800 LO: OOQIS ite cs ee ee 66, 600 
Weighted average__-_..-------------------- 66, 100 56, 700 71, 800 75, 200 71, 500 
iMehiGlesweleheds.- =! 2s. 2-2 eee 322 111 31 49 527 
2-S1-2 
100-110 cake ee et oe Ss 000 een eee 5 ar eee Tye Ty STE ates Spe tail (aS ee eee 
U2O=13 Ose ies ee ee oe eee ee es 66, 800 72, 200 NA 74 000 58, 600 
gS Ask he ee, ee Nn ee ee 66, 300 61, 700 NA 77, 000 51, 100 
72, 600 48, 500 NA 78, 000 70, 200 
TS Qa] 00 52 chee ine te ae es ee ees 65, 200 62, 200 NA 78, 600 83, 000 
20: 0221.0 eres oe eee eens eee ee 56, 200 59, 000 NA 75, 700 70, 800 
920-230 eee ee cae ele ee eee 67, 600 57, 100 NA , 700 80, 200 
940-25. 9 S8. Bae ee eae ee oe ee 64, 500 59, 400 NAGE latent eaten * 80, 600 
VD A EN RSS Sea AE ee Oe eee 62, 600 69, 400 IN CAGE fo aaa eee a | oregon ke. 
98 0-200 is ra eat ee ae er as ee Sie ae See 47, 700 DUE “sl eee See es 40, 400 
S0:0-B100 5 2 3 eo. coe eee ee ot ane sees ooany Sak ce] Daas aeoa oe is 2 BAAS i be a eee 
32) 0983.0 ec ses Se ee ee. a ee ey fee ance eee INA ee te en eer ace 
BA 0-BB Oe eee oe ee ete ee ae eel Sek eee ee 46, 500 ANU) dO eee ae ae 8 ee ee 
36.0287: 02. ee ay ae a ne cn a ea ee ea peer eet NA T1200 pees [pene ee oe 
950930 0 snc tae ne oe ee ee a enolate enn h oa 59, 100 TNSA SR sees Seb ee en ae oes 
BO\0SB 1.0 tooo ee oe eee ee rte aot ee ee, cea oom ps IN A | oe eee 55, 600 
S2and OVOto tet o ron ee ae ee ee once 84, 300 69, 300 iP (Eee: A eee a ee 
Weighted average. -cs---2-5ose5-- sae aac 61, 600 58, 600 NA 78, 300 74, 600 
Veliicles weighed a 3 oa 185 317 NA 125 79 
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Table 9.—Average payload weights of trailer combinations by length and type of cargo body, 
46 States, 1959 
Trailer body length | Flatbed | Van | Log 
2-s1 
Feet Pounds 

220-23 Dire ot one ee eee 
94:0-26:95 2. eee a eee 
26102270 ses ee een bee 
298 0-29 Ooo Re eee 
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Figure 16.—Distribution of loaded gross weights by lengths of Figure 17.—Distribution of loaded gross weights by lengths of van 


van cargo bodies for 4-axle, tractor semitrailers in the 10,000- 


pound weight group. 
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Figure 18.—Distribution of gross weights by 
body type and axle classification in relation 
to permitted weight limits. 
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Table” 10.—Percentages of 2-S1-2 and 3-2 
trailer combinations having gross weights 
of more than 80,000 pounds 
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1 Percentages given are for States where maximum legal 
weight was 71,000 to 76,000 pounds. j 

2 Percentages given are for States where Maximum legal 
weight was 78,000 pounds and more. 
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Figure 19.—Distribution of gross weights 
by body type and axle classification in 
relation to permitted weight limits. 


283 


GROSS WEIGHT LIMIT 


VEHICLE CLASS 
(Ter 
FLATBED 
71,000- 76,000 


18 STATES 
395 


} 
NUMBER OF VEHICLES 








AVERAGE GROSS WEIGHT LIMIT 
ig 





78,000 AND OVER 
5 STATES 











VEHICLE CLASS 
2-si-2 
VAN 
71,000 - 76,000 
18 STATES 














78,000 AND OVER 
5 STATES 


a 





LOADED GROSS WEIGHTS IN THOUSAND POUNDS 








meee) 32 


VEHICLE CLASS 
2-si-2 
TANK 
71,000 - 76,000 
18 STATES 



































100 
90 B! 9 78,000 AND OVER ‘| 
aD 7}9 5 STATES 
70 ~ 
60 “AVERAGE GROSS WEIGHT LIMIT 
50 , 
40 , 
30 
20 : 
10 
at T T 7 7t = aie ae a 
0 10 20 30 40 50 60 


PERCENT OF LOADED VEHICLES WEIGHED 


Figure 20.—Distribution of gross weights 
by body type and axle classification in 
relation to permitted weight limits. 
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Figure 21,—Distribution of gross weights 


by body type and axle classification in 
relation to permitted weight limits. 
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Table 11.—Number and percent of single-unit trucks and trailer combinations that ex- 





ceeded 8 feet in width, 46 States, 1959 




































































Cargo or trailer body widths, feet Flat- Van Log | Dump] Tank | Auto Con- | Utility | Total 
bed crete 
2-axle, 6-tired trucks: 
8.1-8.3- A ee ae oe 712 | 1,905 10 255 87 | NA 8 66 3, 043 
854-853 oS oa eae see e, eg eee 61 84 3 9 10} NA 3 7 177 
86-0: 0 ees eee ee eas Bee 57 41 1 13 6 ite RN Aloe ees 4 122 
9.1 and) OVeles Banas nen see So Seen 32 Soi eeee. 5 GOVERN A ie Sao 1 49 
Over 81002 eee a ee 862 | 2,038 14 282 106 | NA 11 78 3, 391 
Overt 8:3 ee ee eee aes 150 133 4 27 19} NA 3 12 348 
Total measured __---.-.-_------_-- 11, 354 | 31,146 573 | 7,081 | 3,151] NA 87 | 1,531] 54,923 
PercentiOvel.Si0ccnee ea-= seas eee 7.6 6.5 2.4 4.0 3.3 NA 12.6 5.0 6.1 
Percenbovelisccae es = -- eee 1.3 0.4 0.7 0.4 0.6} NA 3.4 0.8 0.6 
3-axle, single-unit trucks: 
8.1=8,3 Suse eee Pe ee a 146 125 55 339 il NA 143 24 843 
84-8 Fee ee eons Se ee ae 14 5 7 ay, 3] NA 24 15 85 
8°6-0.0 Seen re en ere era! 17 1 1 19 15} NA 18 8 79 
Od andlover see ears 8 a mae 7 LS ee a 1 ME) ene a ek NA 1 2 12 
Over SiO eee foe eae eee 184 132 63 376 29} NA 186 49 1,019 
Ower: 8 Biweeee sen a ce eae a eee 38 7 8 37 18} NA 43 25 176 
TT otalaneasureds2a= ssa sn oe 1216 1, 523 418 2, 685 261 NA 923 232 7, 257 
Percent Over $.0-.222 = eae 19. 2 8.7 5s 14.0 1129) INA 20. 2 21.1 14.6 
PercentOver..3se 2.2 some 4.0 0.5 1.9 1.4 6.9 NA 4.7 10.8 2.8 
2-S1: 
1-8. 3sees, he 2 eee = see 229 | 1,148 42 65 104 360 | NA 6 1,954 
94-8 ip eee Ree ee ere ee 18 43 CO ey 9 11 NA 1 88 
86-00 29222 etait et eh Ee ee 23 20 2 2 1 TNA fee 55 
Orhan OVCISsA ses er eee eee 17 5 Si | Sear ee Se ee INA) le eee 25 
Over Si Osea es oes 287 | 1,216 53 67 114 378 | NA 7 2,122 
OVGLS:8eets2e see ce eae 58 68 11 2 10 18 | NA 1 168 
Total measured _---- Soe E pe ere 2,189 | 12,167 488 794 892 | 3,948 | NA 71 | 20,544 
Percent over 8.0------- ee sates S 13.1 10.1 10.9 8.4 12.8 9.6) NA 9.9 10.3 
PercentiOVerrGsdaseoaae eee ee 2.6 0.6 2.3 0.3 ifs 0.5 |) =NcA 1.4 0.8 
9-82: 
S5-8 o's ate ee ee See ed 807 | 3,161 74 225 895 CnleeNCAS 5 5,174 
S:4-8)5 2 oe ee Se Eee eee 67 85 16 6 64 2} NA 1 241 
86-9 Oe ee ee oe ee 37 51 5 4 al ae 5 NA it 126 
Qi and \OMCU = 2 see ee 27 8 3 1 2 1 NA 4 46 
Over S.0 S22 ee Se ee 938 | 3,305 98 236 989 10} NA 11 5, 587 
Over 8:3 We ee eee ee ee ees 131 144 24 11 94 3] NA 6 413 
Totalimeasured==_-aas === saan ees 7,321 | 34, 405 487 2,411 7, 073 79 NA 49 51, 825 
Percent OVver.o.0s sone ees 12.8 9.6 20. 2 9.8 14.0 2ST apeeNA: 22.4 10.8 
PercentiOver..0Le---2 eee ee 1.8 0.4 5.0 0.5 ib 3.81 NA 1252) 0.8 
3-82: 
Si=8.3 ieee ence eee eee 278 890 90 68 97| NA NA 3 1, 426 
WW amen 2 ete Se REM ere eMategt yn 15 10 15 iH 6| NA INAS lee eee 53 
S620 ue ee ee Petes eS Od 22 8 27 liga Nl Ee 2) NA NA 1 54 
OM and SOV Ol seco se ta ee ee er 27 3 6 2 1 NA NA 5 44 
Over 8.0 soeee a oo eee eee 342 911 132 77 106 | NA NA 9 1, 577 
OVeriS83 22 one oe eee 64 21 42 9 9} NA NA 6 151 
Motalaneasaledce-saee sae en 1,652 | 9,593 671 693 | 2,065 | NA NA 30 | 14,704 
Percent:OVvel si0ss eee aa ee 20. 7 9.5 20.1 11.1 5.1 NA NA 40.9 10.7 
(Percent OVer8:022=0—- 2a nes 3.9 0.2 6.4 1.3 0.4; NA NA 27.3 1.0 
2-S1-2: 
ie Se il eee err ears Ppa SA 36 70| NA 32 46 | NA NA NA 184 
G4-R 5Re eee eas ee eae oe ee 5 1 NA he veaes NA NA NA 7 
S16-0! Oe = = etre. ee Sees ee See IN Asst eens: 3} NA NA NA 7 
OMandovere: seas 2 eee 5 Se eae ne (Cee ee eee ae INCAS ee oe Soc ee NA NA NA“) 2232 
OVGr 8 0 Nese tena ee See 45 71} NA 33 49 | NA NA NA 198 
Overi8.8 22 ee eee ee eee 9 1 NA 1 3| NA NA NA 14 
PDOLAMTORASIIL OCC: seme = ne eee ees 265 394 | NA 223 152 NA NA NA 1, 034 
Percent: OVelig.0 =. = eae 17.0 18. 0 NA 14.8 32, 2 NA NA NA 19.1 
PercentiOver ores. oases ae ene 3.4 0.3 NA 0.4 2.0 NA NA NA 1.4 
3-2: 
Oh te fee eat oe IR ee et ga eee 105 30 2 33 164 | NA NA NA 334 
S:428 5 Soe eee see ee ee Lt} (sees ites. 4) NA NA NA 6 
8.60.0 2242 ose ee. 2. ee Le ees Oi eee oes eee NA NA NA 3 
Oh andoveree see. ee ee | Us| Ws ea wage Moen a aD EMP Skee ae NA NA NA 2 
Over'S.0.. bts See ae ee 108 30 5 34 168 | NA NA NA 345 
Over’ So eee a= ops i eee Sie Ps oe 3 1 4) NA NA NA ll 
MTotalimeasureda.s sees eee 478 200 37 76 942) NA NA NA 1, 733 
Percent: 0ver-8.0 seeca= se eee aa 22. 6 15.0 13.5 44.7 17.8) NA NA NA 19.3 
Percent, 0ver.8ic4 2 - eee ee O56 Woe ee 8.1 1.3 0.4 NA NA NA 0.6 
Other trucks: 
Panels and pickups, 4-tired _-______- 268 614 NA NA NA NA NA 252 1,134 
2-axle, 4-tired 322-2 =e ae 201 | 1,598} NA NA NA NA NAas eee 1, 799 
Other combinations: 
Dee ee ead oa eee ee eee 75 | NA NA NA NA NA NA NA 75 
DN pgs Phe nga gas AS, Wot aan Mons BE. 8p 78:| NA NA NA NA NA NA NA 78 
O-B9E2: Ee Seal ee ee ees NA 63 | NA NA NA NA NA NA 53 
S-Sia]io eo ee eee NA 54] NA NA NA NA NA NA 54 
Se ia9) Sek cee ee Nae eee NA 55| NA NA NA NA NA NA 55 
TOTAL MEASURED. os n-- acto oe nent es 25,096 | 91,802 | 2,674 | 13,963 | 14,536 | 4,022} 1,010 | 2,165 | 155, 268 
TWODICIG ClASSES_ se = Ee eee 24,474 | 89,428 | 2,674 | 13,963 | 14,536 | 4,022 | 1,010] 1,913 | 152,020 
Over Sie: = sn seo 2,766 | 7,703 365 | 1,105} 1,561 388 197 154 | 14,239 
Oyyeris.6 oat cee ee eee 453 374 92 88 157 21 46 50 1, 281 
Percent Over 8.0.22 noe" se sees 11.3 8.6 13.6 7.9 10.7 9.6 19.5 8.1 9.4 
Percent Over.8.--esseenaee eee 1.9 0.4 3.4 0.6 7 Bee 0.5 4.6 2.6 0.8 
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5 2-axle, 6-tired trucks: 

i" LEG hoy LOE eae ie eS 
f ABA GSR CIS Sa ae Se Se ee eer 
, HAR OIRO VOrs Jac oe aeacen seca eae 
p BORG and OVEba- = sel ac sonn etl eso 2 Ss 





otal meastired=--.<--2--2.-2=..2 
Percent 18.6 and over--_-.-----_-_ 


3-axle trucks: 
STE Tl EM A Se 2 as Se 1 2 














i CNS Gy RAYS ONY 2) oo ae SE eae 1 2 
\ FUOUslIMGASUTEC = 245-5245 5-s4-c5 1.2167] "1,523 
Percent 13.6 and over-..---------- 0.1 0.1 
2-S1: 
NRA OUEaN Sees ee oo 14 6 
TB Ts Fro Be Ae eee ee ye 
4 14.6 and over--_.---- 3 is eed eS o 2 
: Es EN aNG LfO yi Le), Be a ee ee re 18 8 
Total measured ___----- 2a Pee 2,189 | 12, 167 
Percent, 13.6 8nd overs. -_=--=-=-- 0.8 0. 
2-82: 
TRG asa Ge ve eee eee 38 i 
GY Na es Bae ee as See gD Jul eee te 
Hatha OVEne ee aoe ae. 855 SA 8 14 
PGA G OVI et nia aioe Se 58 25 
Mopnlanessuredus..-3--=—-=-se5- 4 7,321 | 34,405 
Percent 13.6 and over------------- 0.8 0.1 
3-82: 
BRST TEIN, ac ese A OE eee oie 34 105 
ivogild nem Binh <2 a Ses ae See 8 3 
SAGAN OVEDS eee 2 a naen ea sen cae 21 5 
13.6.and Over: -_--—-— = an eS 63 113 
Total measured_-_-_-- eS Pee at 8 1,652 | 9,593 
Percent 13.6 and over------------- 3.8 te? 
2-S1-2: 
TIS Yayo a &: WSO = ee ee 3 26 
, PAMIGLORLE bee Se eee os hte 1 2 
1 14.6 and over_...---.-- Jeep Bog peace see ora 
PepOrndiO Velen teas seen ee eae ae 4 28 
Total measured .-02---a2---2=-5=-- 265 394 
Percent 13.6 and over------.------ 1.5 veal 
3-2: 
Sub LORS 0 eee SS See eee ae 1 
HELL dls}. 12 of es ee eae eee Z 
1 14.6 and over___-.-------------------]--------|--------|-- 
i HS GtsinUhOVGlentee = serena oma | ana 3 
Motalanessured® e--=22—--+------= 478 200 
Percents Grand Over-..--=—==----|-3-2--~- 1.5 
Other trucks: ; 
Panels and pickups, 4-tired--_------ 268 614 
meokle. 4-bired = ase sea5—-—=-----2o a 201 | 1,598 
e Other combinations: 
WATS oe 3 Sie ee es 75 NA 
WG” Sok LE oa oh 2 85 ae SS re 78 NA 
EGOS 62. by Ste el eee ee NA 53 
PS i bey oes Ae 5 ee NA 54 
| qeheon | SO ee NA 55 
TOTAUEMMASOR ED. 22 s0-25----5----=-- 25, 096 | 91, 802 
Uae iiclemiassesge on a2 56-283 24,474 | 89, 428 
RAG: Tava lea) aia at ee Oe 173 181 
Percent 13.6 and over-_.------+--- 0.7 0.2 
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_ Table 12.—Number and percent of single-unit trucks and trailer combinations that 
: exceeded 13.5 feet in height, 46 States, 1959 
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Log | Dump] Tank | Auto | Con- | Utility] Total 
crete 
INVA ce Coe ee eee 19 
INGA: HE Soe CRS eee 8 
INCA sees = ee see ees 6 
NA ie ew 0 | ee 33 
NA 87 1, 531 54, 923 
INVA Se ooo So eee eee 0. 
7a Si wien) (FE ae Seal INAS eee oe 3 8 
Se ce he ete eo NAS eee re S| See eee | eee ee 
eee g Lah eS eS INCAS oe see 22 eee eae 1 
2 UE ree INAS |= 2ee es 3 9 
418 2,685 261 NA 923 Zon 7,257 
Os Bile aes eee NAG See 3e2 = 1.3 0.1 
eer ey ae ee 34 NA 1 55 
ony ee | Senay Kae ee aS 10 INVAS eons 11 
Se ES | aoe oa ae eee 1 ENT Acs eer as 6 
PRE ae eee Se eee 45 NA 1 72 
488 794 892 3, 943 NA 71 20, 544 
ee ES | te ed Ee ee eae ue! NA 1.4 0.4 
3 Th (Se eeeasts 5 INGA Sees: Se 58 
ee SN ee ae ie SS oe 2 NPAC Eee = 14 
ot Se Fe Re Say Seal ESB i INCAS | Peas eee, 22 
3 tM eae 3 See 7 INtAS Eos ceca = 94 
487 2,411 7,073 79 NA 49 §1, 825 
OF Ott eece on |e eee 8.9 NAN Sees 2 
11 3 il NA NA 1 155 
Re eae eel eee tae NA INIA eacore ne 14 
3 1 eee NA NA 1 31 
17 4 1 NA NA 2 200 
671 693 2,065 NA NA 30 14, 704 
2.6 On Gt eee ee NA NA ha! 1.4 
INGAN HE ee a ee NA NA NA 29 
ENTAGE ey seeneree ene hanes NA NA NA 3 
INCAS een fee [he ees NA NA NAc ae ee ek, 
TY NS Pe ps el ES es NA NA NA 32 
NA 223 152 NA NA NA 1,034 
INUAS [eae _* lon oecees NA NA NA 3.1 
Baie Seer ee ee NA NA NA 1 
eenee Ya Eee eee, NA NA NA 2 
=e SS ie ae | oe NA NA WAG S¥oness a=! 
BAUR ELT ee ee Se a NA NA NA 3 
37 76 942 NA NA NA 1, 733 
pee en ere eee > Sees NA NA NA 0.2 
Sera ee abe la eels NAG (Bere Seo ao b2 rete a4 
NS eel ace NAL geese | See aS 1,799 
NA NA NA NA NA NA 75 
NA NA NA NA NA NA 78 
NA NA NA NA NA NA 53 
NA NA NA NA NA NA 54 
NA NA NA NA NA NA 55 
2,674 | 13,963 | 14, 536 4, 022 1,010 2,165 | 155, 268 
2,674 | 13,963 | 14, 5386 4,022 1,010 1,913 | 152,020 
pe 8 1 D2 oes ooo! 6 443 
0.8 Ohl | seaeee | el ee 0.3 0.3 
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APPENDIX I 


Legal Maximum Semitrailer 
Lengths and Possible Permit- 
ted Lengths 


The following data show the legal maximum 
length of semitrailers and the possible permit- 
ted lengths! calculated from the legal lengths 
for tractor semitrailers in the Continental 
United States.? 

Number of States and maximum legal 
length limits for semitrailers as of May 1, 
1957 and July 1, 1962 were,?.4 as follows: 


Number of States bas Pies ‘ef 
1957 1962 feet’ 
15 Les (Wie Van) oe eee 
1 Lee Grae 397% 
6 12 40 
1 1 42 
3 1 ee ito oe 
0 Le a. kD OD 
il Leper Thad d ay ce ore ee Es 


The following list shows the number of 
States that prescribed length limits on the 
tractor semitrailer, and the calculated maxi- 
mum possible for semitrailers. 


Calculated 

Number of States, gghiatitn, seller 
1957 1962 length, feet 5 feet 
2 () Eee aes teens MELO ale terrae 38 
1 0. ASS Then Sorte o 41 
in iA Otay ater s, 2 43 
0 Osea cre DOR eee. 48 
A 6 72 OUR eee 53 
1 2 2 ODN ere 58 


As shown, in 1957 semitrailers 40 feet long 
were permitted in six States, and by 1962 
twelve States permitted semitrailers of this 
length. Semitrailers more than 40 feet long 
were permissible in 25 States in 1957 and in 
35 States by 1962. 





1 In States where there are no restrictions on length of semi- 
trailers the maximum possible length (van bodies) was 


‘ assumed to be 7 feet less than the permitted tractor semi- 


trailer combination length. Automobile transport bodies 
may exceed these lengths when an automobile is carried 
above the tractor cab, a practice that is permitted in most 
States. 

2 Includes District of Columbia, making 49. 

3 From Summary of Sizeand Weight Limits and Reciprocity 
Authority (By Regions), in Effect as of May 1, 1957, American 
Trucking Assoc., Inc. 

4¥rom Summary of Size and Weight Limits and Reciprocity 
Authority (By Regions) in Effect as of July 1, 1968, American 
Trucking Assoc., Inc. 

5 Nevada had no restrictions on length of tractor semi- 
trailer, 
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Summary Analysis of Reports on 
State Highway Department Management 


BY THE ECONOMIC RESEARCH DIVISION 


BUREAU OF PUBLIC ROADS 


No single type of organization structure is best for all State highway depart- 
ments, according to the conclusion reached from an analysis of 76 management 


reports summarized in this article. 


However, the information developed from 


these reports, including notation of the types of structural organizations most 
often inefficient, should be of interest to those concerned with directing and 


managing the organization of State highway departments. 


Interest in these 


organizational structures has developed as a result of the attention being focused 
on the necessity for a transportation system adequate to promote and meet the 
needs of economic growth, and for the wisest possible use of the large sums of 
money being appropriated for highway construction. 

This summary analysis of the findings and recommendations of consultants, 
committees, and others engaged to survey the management of State highway 
departments should be useful as a guide for highway administrators in evaluat- 
ing their organizations and highway researchers in outlining further studies in 


this area. 


Introduction 


HE EXPANSION of highway operations 
in recent years, and the accompanying in- 
creases in personnel and amounts of money 
spent for highway activities, have focused the 
attention of highway administrators on the 
necessity of applying to highway administra- 


tion the best management practices and 
procedures available. Many of the State 
highway departments have made _ studies 


concerning their organizational and manage- 
ment needs. This article, an analysis of the 
resultant reports, serves to determine the 
problem areas within the highway organiza- 
tions and to indicate those areas most often 
inefficient. This analysis of the findings and 
recommendations made to improve the areas 
examined will be useful as a guide to highway 
administrators in appraising their own organ- 
izations and to highway researchers in out- 
lining a program of research studies. 

The material presented here is primarily 
concerned with the structural organization 
for highway administration. The functional 
areas of highway operations are not discussed 
except when necessary to emphasize the 
structural concept. Recommendations as to 
the duties and responsibilities of either the 
organizational units or the assigned personnel 
are not discussed except in general terms. 

In addition to reports exclusively on man- 
agement, analysis also was made of studies 
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or surveys concerned with: (1) highway 
needs, engineering, and financing; (2) State 
government reorganization; and (3) reorgan- 
ization of the executive offices of State govern- 
ment. Studies made by private and civic 
organizations interested in highway affairs 
were also included in the analysis. Any 
relevant discussions of State highway opera- 
tions in the reports examined have been 
included. The findings presented here repre- 
sent information and recommendations from 
76 selected reports! involving 41 States and 
the District of Columbia.2 Not all of the 
problem areas discussed are covered in each 
of the reports. 


All but two—one in 1935 and one in 1941— 
of the 76 studies analyzed were made during 
the period 1947-62: 11 in 1952; 10 each in 
1948 and 1950; 7 in 1954; 6 in 1953: 5 each 
in 1949, 1955, and 1956; and 1 to 4 in each of 
the other years. 


Fifty-five of the studies were authorized by 
legislative enactment, resolution, or request; 
eight were made at the request of the respec- 
tive highway authorities; and five were re- 
quested by the governor of the State surveyed. 
The authority for making the remaining 


1 For listing of reports examined see pp. 290-292. 
2 For the purposes of this analysis the District of Columbia 
has been treated as a State. 


by PRISCILLA FAMOUS, Management Analyst, 


Administrative Research Branch 


studies is not clear. The surveys were made 
or directed by legislative investigative com- 
mittees and commissions, State universities, 
management consultants, and some by the 
highway authority. Most of the reports 
analyzed are in the library of the Bureau of 
Public Roads; those not in the Bureau’s 
library are in the libraries of the Highway 
Research Board, National Highway Users 
Conference, or the Library of Congress. 


Reasons 


The reasons, as stated in the reports, for 


making or having the surveys made are nearly 


as varied as the number of studies represented. 
Some of the broader reasons given were: to 
establish highway needs; to investigate rela- 
tionships between the State and subdivisions; 
to remove the division of highways from the 
State department of public works; to 
strengthen basic organization of highway 
department; to establish a true highway de- 
partment in law; and to meet present highway 
problems. 


More specific reasons for recommending — 
changes in the organization include: to sepa- 
rate policy making and administrative func- 
tions, to assure continuity in policy, adminis- 
tration, and employment, and thus stabilize 
the organization; to eliminate duplication of 
operations and overlapping jurisdictions; to 
require the commission and its engineering 
organization to function on a State-wide basis; 
to improve performance in the area of con- 
struction and maintenance; to establish 
definite lines of authority; to permit firm 
direction; to give the highway administrative 
organization constitutional status in order to 
bar the legislature from making radical 
changes; to prevent the governor from chang- 
ing entire complexion of commission; to 
eliminate injection of politics into highway 
programs; to meet standards for good admin- 
istration; and others of a similar expression. 


No investigation was made in the analysis 
presented here to determine whether any of 
the recommendations presented by the reports 
have been adopted either by law or adminis- 
trative action. Highway organization and 
management investigations, in some States, 
are a continuous operation. In addition, 
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at the present time (November 1963), eight 
State highway departments have underway 
research programs approved by the Bureau of 
Public Roads, Office of Research and Develop- 
ment, concerning either the organization of 
the highway department or one of the manage- 
ment operations such as concurrent audit, 
personnel, performance budgeting, training, 
and the critical path method of scheduling 
operations. 


Summary 


The criticisms and recommendations made 
in the management reports analyzed tend to 
support the opinion of many that no one type 
of organizational structure is best suited for 
State highway administration. On the basis 
of the studies analyzed, a conclusion has been 
reached that the dominant trend reeommended 
for highway organization is for the adminis- 
trative commission form of management 
to be modified or replaced entirely by a policy- 
making commission or an advisory commission, 
each with a chief administrative officer who is 
The 
analysis also indicates that management 
consultants are favoring the organization of 


7 highway departments under two major staff 


units or functional areas—administrative 
(nontechnical) and engineering (technical). 
Other recommendations point up the need for 
tightening the organization by eliminating 
units not directly related to highways, inte- 
grating or combining separate but related func- 
tions, and placing authority for the operations 


of the highway department in the hands 


of responsible personnel. 
Top Administrative Organization 


Some discussion of the top or upper echelon 
of the organizational structure of 31 State 
highway agencies was included in 51 of the 76 
management studies investigated. The 


_ changes recommended are treated in the 
following paragraphs. 


Name of highway agency 
It was recommended by 16 studies or 


reports that the name or title of the State 


agency administering highway affairs 


be 
changed. Some of the title changes reflect 


recommendations for change in the type of 


administrative organization, such as removal 


of the highway function from a department of 
public works and creation of a department of 
highways. Other changes appear to have been 
recommended only to indicate a modification 
of the existing organization or to establish in 
law a department of highways as distinguished 
from the State highway commission and thus 
separate the policy-making group from the 
operating organization. Recommended title 
changes are listed in table 1. 


Form of organization 


Of the 51 reports concerned with top 
management, 37 suggested a change in the 


- form or type of highway department organiza- 


tion. Eighteen reports proposed the estab- 
lishment of a policy-making body with an 
administrator or director to carry out the 


policy. One of the reports, as an alternative 
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to the appointment of a policy-making body, 
suggested that a single executive make the 
policy and that it be administered by the 
chief engineer. Six of the reports suggested 
that the activities of the established body be 
limited by law to policy making or that the 
policy-making and administrative responsi- 
bilities of the administrator be fixed by law. 

Eleven reports proposed the establishment 
of an advisory board or commission to advise 
the administrator or director of highway 
activities. Two of these reports suggested 
that the division of duties and responsibilities 
between the board or commission and the 
administrative officer be set forth in law, and 
one recommended that the board be advisory 
in ‘‘the strict sense of the law.” Five of the 
reports suggested that the advisory board be 
in addition to the single-executive type of 
organization already established. Another 
report recommended two advisory units—one 
for traffic and one for parking. Three reports 
suggested that the highway organization be of 
the commission-director type, but did not 
specify whether the body was to be policy- 
making or advisory. Two reports recom- 
mended that the administrative type of 
commission be abolished and a single executive 
be appointed to administer highway affairs. 

One report proposed that the department 
be placed within the Department of Public 
Works; and another that the Division of 
Highways be removed from the Department 
of Public Works and be given departmental 
status in the State, and that the advisory 
board, already provided for by law but to 
which appointments have not been made in 
recent years, be reactivated. 


Of the remaining 51 reports, 10 recom- 
mended that no change be made in the type 
of existing organization, and four made no 
recommendation on the type of administra- 
tive organization. Although no changes were 
recommended, three of these reports suggested 
that the highway commission should be 
charged by law with policy-making functions 
and not have administrative or operating 
functions; and one report suggested that the 
requirement for highway commission members 
to serve full time, which in reality they did not 
do, be removed from the law. 


Responsibility for highway operations in 


the States at the time of this study was - 


vested in different types of organizations. 
The head of the highway department in 19 
States is a single executive, usually titled 
State highway commissioner or director, who 
is both the chief executive and administrative 
officer. In three of these States the law 
provides for a commission to advise the 
single executive on the business of the 
department. 

The other 31 States each have a highway 
board or commission. In 10 of these States 
the chairman of the board or commission is 
the administrative officer; 14 States employ a 
director, who is neither a member of the board 
or commission nor chief engineer, to be the 
administrative head; andin 7 States the chief 
engineer is the chief administrative officer. 
The division of authority and responsibility 
between the board or commission and the ad- 


eo 


ministrative officer is usually provided for in 
the law. 


Members on board or commission 


Recommendations as to the number of 
members that should serve on highway boards 
or commissions were made in 19 of the 51 
reports, as follows: 


No. of reports Members 
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Ba ccuereee ee LEA Ae: Kis 3 
RON aig ee ees sates a Not to exceed 7 
Pip Seat Wie AE me Ae EMD Ou “Small number’’ 


Two of the 51 reports suggested that the 
commission be abolished and a single executive 
be appointed to administer highway affairs; 16 
recommended that no change should be made 
in the number of members on the highway 
board or commission; and 14 studies expressed 
no Opinion on the subject. 


Selecting officials 


Some reference to the method of selecting 
board and commission members or single ex- 
ecutive officers was made in 26 reports. All 
reports proposed that such appointments be 
made by the governor. However, ten recom- 
mended that the appointments be given some 
form of senate approval, and one recom- 
mended confirmation by the governor’s ad- 
visory council. 

Four reports recommended that commission 
members be appointed on the basis of district 


Table 1.—Recommended title changes 


Title of highway 
agency at time 
study was made 


Num- 
ber of 
reports 


Recommended title 





State Highway De- 
partment. 

Department of High- 
wavs. 

State Highway Ad- 
visory Board. 

State Highway Com- 
mission. 

State Highway Com- 
mission. 


Department of Public 
Works. 

Department of High- 
ways and Traffic. 

State Highway Com- 
mission. 

Board of Highways. 


Department of High- 
ways. 


State Highway De- 
partment. 

Department of State 
Roads. 

Public Works Com- 
mission, Division of 
Highways. 

State Highway De- 
partment. 

State Highway Com- 
mission, 


State Highway Com- 
mission. 

State Roads Commis- 
sion. 

State 
Commission.! 


Engineering 


State Engineering 
Commission.! 

State Highway and 
Public Works Com- 
mission, 

Department of Public 
Works. 





Department of High- 
ways. 





1 The members of the State Engineering Commission also 
composed the membership of the State Highway Commis- 
sion. Reports proposed the establishment of a new depart- 
ment of State government, 
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or specified geographical areas; and eight ad- 
vised appointment at-large, one of these fur- 
ther recommended that no two persons from 
the same county be members at any one time. 
Two reports recommended that the appoint- 
ments be made on a nonpartisan basis; one 
on a bipartisan basis; one that no more than 
two members of the three-member advisory 
body be of the same political party; and in 
the report that recommended a twelve-member 
commission appointed at large, it was stated 
that not more than seven members should be 
of the same political affiliation. Although two 
reports did not make specific recommenda- 
tions, they pointed out that an official’s in- 
terest should be as broad as his field of respon- 
sibility and that, therefore, representation on 
highway commissions should be on a State- 
wide, nonpartisan basis. 


Tenure of highway officials 


The tenure of members of advisory and 
policy making boards and of single-executive 
officers was discussed in 25 of the 51 reports 
in which recommendations were made concern- 
ing the top administration of State highway 
departments. Terms suggested vary from 3 
to 10 years, as shown by the following list of 
number of reports and recommended terms: 
One, 3 years; two, 4 years; three, 5 years; six, 
6 years; one, 8 years; two, 10 years; one, not 
less than 4 years; one, not less than 6 years; 
one, at the pleasure of the governor but long 
enough to give opportunity to become ac- 
quainted with work; two, no change in term 
(term was 2 years in one case, the other 6 
years, both staggered); four, not specified in 
years. 

In 19 of the reports that discussed tenure, 
recommendation was made that the terms of 
commission members be staggered in order 
to provide continuity of policy, eliminate 
political domination, and ensure stability of 
purpose. In connection with tenure, six re- 
ports made recommendations regarding the 
removal of highway officials, as follows: 
Three, by governor for cause; one, for cause 
after hearing; one, for cause after determina- 
tion by district court; and one, subject to 
removal for cause. 


Chief Administrative Officer 


Of the 76 reports reviewed 28 made recom- 
mendations concerning the chief administra- 
tive officer of the respective State highway 
agencies. Different titles are assigned to 
the officer charged with the administration of 
highway affairs, and no particular title can be 
associated with a specific type of organization. 
The following list shows the distribution of 
titles recommended in these 28 reports; a 
recommended title did not necessarily mean 
a change in title: 15, Director of Highways, 
Director of Highway Department, Highway 
Director, or Director; 4, Commissioner of 
Highways; 1, Superintendent of Public Roads; 
1, Director of Road Policy Board; 2, State 
Highway Engineer; 2, Chief Engineer; and 8, 
title not specified. 
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Where the title for the administrator was 
not specified, one report suggested that the 
official be someone other than the chairman 
of the road board; one suggested that the 
administrative authority not rest in the chief 
engineer, whose principal responsibility was 
to direct operations, but that the secretary of 
the commission be named administrative 
officer or that the office of administrator be 
created; and one specified that the appointee 
be a “top flight administrator.’”’ When the 
State highway engineer was recommended as 
the chief administrative officer, one report also 
recommended that his authority be redefined 
so that his office would be the clearing house 
for all matters below the policy-making 
board. 

Further recommendations concerning the 
chief administrative officer were made in 
three reports: one, that the director be a 
member of the road policy board and the 
only member to work full time; another, that 
the director of the highway department also 
be the chairman of the State highway com- 
mission; and the third, that something be done 
to remove the director from the area of policy 
making where by law he has the right to vote 
in a tie upon matters coming before the 
commission. 


Method of selection 


Selection and appointment of the chief 
administrative officer usually is within the 
authority of the commission or the governor. 
Although specific appointing authority was 
not suggested in all of the 28 reports, except 
for two some indication was made as to 
where the authority should be. The following 
list shows the appointing authority suggested 
or the location of the authority indicated and 
the number of reports showing each: Com- 
mission, 13; governor, 8; commissioner or 
governor, 1; should be responsible to the 
commission, 3; should serve directly under the 
board, 1; and not specified, 2. 

Three reports suggested qualifying the 
authority of the governor to select the 
administrator: One by requiring that the 
appointment be made with the consent of the 
senate; another, by requiring that the ap- 
pointment be confirmed by the council; and 
the third by requiring confirmation of the 
appointment by the senate. Two reports 
suggested that appointing authority of the 
commission be qualified by requiring the 
appointment to be made with the approval 
of the governor. 


Tenure 


The tenure of the chief administrative 
officer was not a subject of major concern to 
the investigators making the surveys. Of the 
28 reports only two recommended a term in 
years; the others made no reference to term 
or left the question of tenure with the appoint- 
ing authority. Tenure was suggested, as 
follows: 4 years, 2 reports; at the pleasure of 
the commission, 7 reports; at the pleasure of 
the governor, 4 reports; and none specified, 
15 reports. One of the reports, which recom- 
mended a 4-year term, specified that the 
appointee be a ‘‘career”’ official. 
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Highway Organization at the ‘Ste in 
Level a 


The data with respect to the staff level of iz 
highway organizations is varied.2 Some re- — 
ports recommended a general reorganization — 
of the department, others the addition of a | 
major unit, and still others the removal or — 
consolidation of units. All significant recom-— 
mendations made in the 43 reports that are — 
concerned with organization or reorganiza- — 
tion at the staff level are included under the | 
subsequent headings. There are 33 States 
represented by the 43 reports. 


Reasons for changes 


The reasons for changes in staff level 
organization are many, and have, from the | 
benefit hoped to be achieved, been grouped . |} 
under five headings. Sometimes a report | 
gave more than one reason. Of the 43 | 
reports, 35 gave reasons as follow for making _ 
recommended changes in organization: Es. | 
tablish specific responsibility, 15 reports; | 
consolidate like activities, 11 reports; make | 
orderly improvement in the administration || 
of State and/or highway affairs, 12 reports; 
remove from the highway department activi- _ 
ties unrelated to highways, 2 reports; and — 
minimize political influence, 1 report. 4 

Under the broad heading, “establish specific — 
responsibility,”’ are such terms as: ‘“‘fix lines 
of authority,” “permit firm direction,” “sep- — 
arate policy making from administration,” 
and ‘relieve chief engineer of administrative — 
duties;’’ under the heading, “consolidate like x 
activities,” are “reduce reporting heads,” ~ 
“eliminate waste,” “strengthen control,” and _ 
“achieve efficient highway administration.” — 
Under ‘‘make orderly improvement in admin- — 
istration, etc.,”’ are such reasons as ‘‘modernize _ 
administration organization,” ‘take care of 
expanding responsibilities,” ‘better manage- — 
ment for future programs,” and ‘provide — 
continuity of policy.” , 


Organizational structure 


Of the 43 reports 27 made recommendations 
concerning the number of staff units or divi- 
sions into which the highway department | 
should be organized for the purpose of 
administering highway activities. The num- © 
ber of divisions recommended are as follows: 
Two, 16 reports; three, 2 reports; four, 2% 
reports; five, 4 reports; six, 1 report; seven, 
1 report; and nine, 1 report. As indicated, 
16 reports suggested that all highway activi- | 
ties be divided into two principal staff divi- 
sions—administrative (nonengineering) and 
engineering (technical). Thirteen of these 
reports provided that each of the two units © 
be headed by a person responsible to the chief 
administrator. The other three provided that — 
the engineering or technical unit be headed 
by an engineer responsible to the chief 
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3The term staff level’as applied here means that level of 
organization d’rectly below the chief administrator. The 
different staff units are termed divisions, although many re- 
ports following the practice of the State concerned in giving 
aname to the units used] other titles, such as department 
bureau, and section. . 
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administrator, and that the administrative or 
nontechnical functions be handled directly by 
the chief administrator. Several of the 
recommendations made to set up two main 
staff divisions, of necessity, included the 
creation of the nontechnical office and the 
appointment of a manager or director. 

Two reports in which three divisions were 
suggested called for an administrative or 
management services division, and engineering 
division, and a third division, entitled in one 

“Traffic Services,” and in the other “Planning 
_ and Programming.’ An official responsible 
- to the chief administrator was recommended 
to head each of these divisions. 

Two reports recommended an organization 
made up of four divisions, one to be an 
engineering or technical division. One report 
suggested the three remaining divisions should 
be for accounting, motor vehicles, and public 
safety; and the other report suggested divi- 
sions of administrative services, planning, and 
maintenance. 

Four reports recommended that the head- 
quarters office of the highway department 
consist of five divisions; as shown for each 
report: (1) administrative, design, construc- 
tion and maintenance, planning and research, 
and field operations; (2) administrative, plan- 
ning, technical, maintenance, and _ tourist 
bureau; (3) program, operations, accounting, 
personnel, and purchasing; (4) administration, 
planning and research, operations, engineering 
and bridge design, and construction. Some 
of these titles refer to the same function and 
could be used interchangeably. For the pur- 
pose of this analysis, however, the same titles 
given in the report analyzed have been used. 

One report recommended six organizational 
or staff divisions, as follows: Engineering, 
personnel, motor vehicles, comptroller, public 
safety, and publication (for publishing the 
department’s magazine). The two reports 
suggesting seven and nine divisions, respec- 

' tively, were for States where the highway 
function is incorporated within a State 
bureau or department of public works. One 
report recommended that there be established, 
within the public works bureau, a division of 
highways that would include all engineering 
activity divided into seven major sections of— 
design, construction, maintenance, local roads, 
traffic operations, planning, and right-of-way— 
the administrative or nontechnical activities 
would remain a part of the overall adminis- 
trative authority of the public works agency. 
The other report recommended that the 
‘existing division of highways in the public 
works department be divided into eight 
bureaus, plus a unit headed by a State-aid 
engineer. The eight bureaus suggested are: 
Location and design, bridges, construction, 
maintenance, traffic, materials, right-of-way, 
and planning. No recommendation was made 
concerning administrative matters. 





New divisions 


The establishment or creation of new 
divisions was recommended by 27 of the 43 
reports in which recommendations were made 
with respect to highway organization at the 
division or staff level. When the report 
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suggested that a present division be expanded, 
either by the addition of personnel or 
functions, or that the principal functions 
be reorganized under a new title, these 
divisions were not included in this summary 
analysis—only those divisions suggested for 
establishment or creation as new organiza- 
tional structures have been included. New 
divisions to be established or created and the 
number of reports suggesting them are, as 
follows. 

Urban, 4; State-local, division of local 
government, or similar title, 7; traffic engineer- 
ing, 3; personnel, 5; advance planning and 
programming, 2; construction, 2; comptroller 
or fiscal, 2; land, 1; planning and research, 2; 
planning and administrative research, 1; 
public information, 6; public and _ inter- 
governmental relations, 1; and special projects 
(tolls), 1. Number of reports listed is 
greater than 27 because some reports made 
more than one recommendation. In addition, 
four reports recommended that a legal division 
be established in the highway department in 
cooperation with the State’s attorney general; 
four others recommended that a full-time 
legal staff be provided; and another recom- 
mended that an office of legal services be 
established. 


Other organization recommendations 


In addition to the new divisions suggested 
the reports recommended other organiza- 
tional changes. Six reports proposed that 
units existing in the highway organization at 
the section or lower level be raised in status to 
division level. Recommendations that the 
function be given division status were made 
for: Traffic engineering, 2 reports; planning, 
2 reports; traffic and safety, 1 report; and 
State-aid construction, 1 report. One of these 
reports also recommended that the office of 
the State highway patrol and the bureau of 
motor vehicles, provided that the functions 
remained under the direction of the highway 
administrator, be given the same status level 
as the heads of the recommended division of 
engineering and business management. 

One report recommended combining the 
divisions of materials and tests, and planning 
and design, thus making two divisions from 
four. Another report recommended the 
reduction of the number of divisions in the 


department to the smallest possible number ‘ 


required to keep the span of control at an 
efficient minimum. 

Eight reports suggested that divisions not 
directly related to the operations of the 
department be removed from the highway 
organization, and that these divisions be 
abolished, be made a separate agency of the 
State government, or be included in another 
established agency. Typical recommendations 
were: Transfer safety division to State depart- 
ment of traffic and transportation; integrate 
purchasing with purchasing division of State 
department of administration; remove motor 
vehicle division except for collection of fees; 
and abolish traffic safety division. 

Eight reports made 10 recommendations 
for the creation of a unit below the division 
level. Units suggested for creation and the 
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number of recommendations for each are as 
follows: Personnel, 1; public information, 2; 
local road section, 1; program planning section 
in planning and research division, 1; section to 
prepare and maintain a long-range program 
of improvements, 1; advance programming 
and planning section in the planning division, 
1; research section apart from materials, 1; 
section to aid counties and municipalities in 
connection with Federal-aid, 1; and section or 
unit directly under the State highway engineer 
to study operations, methods, procedures, and 
work functions, and recommend changes, 1. 


Organization in the Field 


In this analysis the field refers to offices 
other than those of the central or headquarters 
offices of the highway departments. Such or- 
ganizational units will be called districts, al- 
though in the management reports analyzed 
the terms district, division, and section were 
used. Most of the recommendations as to 
organization at the district level have been 
given little emphasis in the overall manage- 
ment discussions. 

Out of 76 reports reviewed, 20 reports sug- 
gested changes or modifications in field orga- 
nizations, 9 of these reports made recommen- 
dations as to the number of districts necessary 
for the proper handling of highway affairs. 
Number of districts recommended are, as 
follows: Five, 1 report; six, 3 reports; not 
more than nine, 1 report; six to eight, 1 re- 
port; reduce to unspecified number, 2 re- 
ports; and increase to unspecified number, 1 
report. 

One State, for which three reports were 
examined, had offices termed zones in its or- 
ganization concerned with field work in loca- 
tion and design, and right-of-way acquisition. 
Little relationship existed between these zones 
and the district offices. One of the reports 
suggested that there be no change in these 
areas, but that they be called regions rather 
than zones. Another suggested that the zone 
offices be discontinued and the duties and 
responsibilities be taken over by the district 
engineers. The third report, which made no 
reference to the zones, suggested that the 
number of district offices be reexamined but 
made no recommendation as to the number 
needed to do the work. 

Two reports recommended that in the field 
organization the duties of district engineer 
should be confined to maintenance, and that 
he be made responsible to the chief mainte- 
nance engineer. Lach of the following recom- 
mendations was made in a single report. 

e The structure of field operations should 
more properly be left to administrative 
determination. 

e Revise district organization to include all 
construction and maintenance activities under 
the head of district engineer. 

e Organize district with district engineer 
and two assistant engineers, one for construc- 
tion the other for maintenance. 

e District engineers should be under the 
technical direction of the chief engineer. 


e Establish each district as a complete admin- 
istrative unit headed by a district engineer, 
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have an assistant district engineer to head 
each major function, and establish direct line 
of authority from chief of operations to each 
district engineer. 

e Formulate policies and programs in the 
central office; the job of the districts is to 
carry them out. 

e Give more authority to district engineer 
thereby reducing the amount of detail reach- 
ing central office division heads. 

e Channel maintenance policies, controls, 
and operation directly through the district 
engineers; and require that district mainte- 
nance engineers report to the district engineer. 
e Locate district offices ona permanent basis. 
All major functions of the department should 
be directly administered in each _ district 
under firm policies established by top admin- 
istrative staff members. 


Table 2.—Recommendations on personnel 
practices 


Number f 
of Recommendations 
reports 


CIVIL SERVICE OR MERIT SYSTEM 





Establish a merit system. 

Establish a civil service system. 

Establish a personnel system and/or 
program. 

That, until a State-wide merit system 
is established a merit system be set up 
within the highway department by 
administrative action. 

Amend civil service law to include all 
positions in highway department. 


RECRUITMENT AND TRAINING 








Institute an organized system of recruit- 
ment. 

Make available or increase 
training, 

Establish training project with engineer- 
ing schools for in-service training and as 
a means of interesting undergraduatesin 
highway work. 


in-service 





SALARY AND WAGES 





Remove constitutional or statutory ceilings 
on salary of public officers. 

Raise salary of chief administrative officer. 

Compensate at salary level effective in 
private enterprise and other competitive 


areas 
ments). 
Provide salary increases for all engineers, 
and technical and professional personnel. 
Adopt policy under which salary and wage 
rates will be adjusted to a cost of living 
index or other base. 


(other State highway depart- 








Personnel Practices 


Recommendations on personnel policies 
and practices were made in 37 reports of the 
76 reports analyzed. These recommenda- 
tions do not include those to establish person- 
nel divisions, which were reported in the 
discussion of highway department organi- 
zational structure. Seven reports recom- 
mended that laws be enacted to establish a 
State retirement system. The other suggested 
changes and practices are shown in table 2. 
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The Een ees was made ih one report that 
the number of positions secondary to princi- 
pal division or department heads be increased 
so that experienced, capable persons would 
be available for the higher positions as normal 
retirements occur. 

Two reports discussed the appointment 
and tenure of division heads. One recom- 
mended that the law giving the administrative 
body authority to appoint assistant highway 
engineers be repealed and that the authority 
be given to the State highway engineer. The 
other recommended that division heas dserve 
according to civil service regulations rather 
than at the pleasure of the director of highways. 

Three reports suggested that personnel 
practices be removed from the influence of 
politics. One of these reeommended that the 
selection, promotion, and treatment of all 
employees be on a nonpolitical basis; another 
report suggested that restrictions be placed on 
political activity of officers and employees; 
and the third report stated that the only 
permanent solution to personnel problems is 
to take the highway department out of politics. 


REPORTS ANALYZED 


The reports reviewed and included in the 
summary analysis of this article are listed in 
the following paragraphs. 

Alabama: 

The Reorganization of Alabama’s 
Government, 
1950. 


State 
Legislative Reference Service, 


Arizona: 

Report of the Arizona Special Legislative 
Highway Study Committee to the Governor and 
Legislative Council, December 1953. 

A Report to the State of Arizona on Operations 
of the Highway Department: State Highway 
Engineer, Motor Vehicle Division, Highway 
Patrol Division, Traffic Safety Division, and 
Courts of Limited Jurisdiction, based on studies 
conducted cooperatively by the American 
Bar Association; American Association of 
Motor Vehicle Administrators; Traffie Divi- 
sion, International Association of Chiefs of 
Police; and Traffic Institute, Northwestern 
University, 1953. 


Arkansas: 

An Organizational and Personnel Analysis 
of the Arkansas State Highway Department, 
prepared by the University of Arkansas, and 
published by the Arkansas State Highway 
Commission, 1952. 


California: 

California’s Highway Problem, A Report by 
Joint Fact-finding Committee on Highways, 
Streets and Bridges. Report made to the 
Fifty-seventh (First Extraordinary) Session 
of the California Legislature, January 13, 
1947. 

General Survey California Division of High- 
ways, Report to the Joint Legislative Budget 
Committee, by Booz, Allen and Hamilton, 
February 1955. 
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The Cammmnitioe Reports to John Q. Publioue 
the Long Range Highway Plan, by the Colorado. 
Highway Planning Committee, 1951. 1g : 
Connecticut: 

State and Local Governmental Relationships — 
in Connecticut, A Report of the Commission to 
Investigate the Relationship between the State 
and its Subdivisions, [1955]. 


@ 


Delaware: 
Reorganization of the Executive Branch of 
the State Government of Delaware. Areport to 
the Commission on Reorganization of the 
State Government by its Executive Commit- ‘ 
tee, by Griffenhagen & Associates, December | 
1950. “eh 
Florida: ¥\ 
Report on a Study of Florida Highways for — 
the State Road Department of Florida, by Par-— 
sons, Brinckerhoff, Hall & MacDonald, July | : 
1952. 3 
Report to Legislative Council Covering Florida | 
Primary Roads, by Select Committee on || 
Roads, compiled and published by the Florida | 
Legislative Reference Bureau, September | 
1954. 


Idaho: 5 

Idaho Highways, a report of a study made — 
for the Idaho Highway Study Committee, by — 
Public Administration Service, Chicago, San — 
Francisco, and Washington, December 1949. | 


Illinois: 
A Highway Improvement Program for Illi- — 
nots, a report for Illinois Division of Highways — . 
by Griffenhagen & Associates, November i 
1948. 
Report of the Illinois Highway and Traffic 
Problems Commission on A Highway Improve-— 
ment Program for Illinois, February 1949. 
Organization and Functioning of the State 
Government, a report of the Commission to— 
Study State Government made to the Illinois" 
General Assembly, December 1950. 
A Program to Meet Present Illinois Highway 
Problems, recommended to the 68th General 
Assembly by the Illinois State Chamber of 
Commerce, 1953. 


Indiana: ; 

Report on State Highway Commission, by 
the State of Indiana Commission on Organi- — 
zation of the Executive and Administrative 
Branches of the State Government, Octoberg 
1952. 


Iowa: 

Report of Highway Investigation Committee, 
published by the State of Iowa, November 
1948. 

Report of the Governmental Reorganization 
Commission to Governor William 8S. Heard 
for Submission to the Fifty-fourth Gene 
Assembly, 1950. 

Iowa Highway Needs 1960-1980, A Plan to 
Pace Highway Development with Economie 
Growth, a report to the Iowa Highway Study 
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Committee by the Automotive Safety Foun- 
_ dation, Washington, D.C., Nov. 1, 1960. 


_ Kansas: 

: Highway Needs of Kansas: An Engineering 
_ Analysis, a report of the Kansas Highways 
_ Fact-Finding and Research Committee to 
_ Governor Frank C. Carlson, The State High- 
way Commission, The Legislative Council, 
and Members-elect of the 1949 Legislature, 
by the Automotive Safety Foundation, 
Washington, D.C., Dec. 15, 1948. 

General Report of the Legislative Committee 
on Economy and Efficiency, 1959. 


Kentucky: 

A Report on Kentucky Highways, Their 
Administration and Financing, by the Public 
_ Administration Service, Chicago, San Fran- 
- cisco, and Washington, October 1947. 
Kentucky Highway Systems and the State 
Department of Highways, prepared by the 
Public Administration Service for the Ken- 
_ tucky Department of Highways. Published 
_ by the Kentucky Legislative Research Com- 
mission, Research Publication No. 29, 1951. 

A Highway Program for Kentucky, Engi- 
neering Recommendations for Adequate Road 
and Street Systems, by the Automotive Safety 
_ Foundation, Washington, D.C., November 

1955. 


_ Louisiana: 

 Louisiana’s Highway Problem, An Engi- 
neering Analysis for the Louisiana Legislative 
Council, by the Automotive Safety Founda- 
tion, Washington, D.C., September 1954. 


Maine: 

_ Maine Highway Needs, An Engineering and 
_ Economic Study, prepared for the 94th Legis- 
lature by the Maine State Highway Commis- 
sion in cooperation with the United States 
- Public Roads Administration, March 1949. 

A Plan for Highway Classification in Maine, 
An Engineering Report to the State Highway 
- Commission, by the Automotive Safety Foun- 
dation, Washington, D.C., 1952. 

Organization and Administration of the 
Government of the State of Maine, A Survey 
Report, by the Public Administration Service, 
Chicago, San Francisco, and Washington, 
June 1956. 


Maryland: 
Improving Road Administration in Mary- 
land, a report to the Governor of Maryland by 
the Commission on State Programs, Organi- 
- gation and Finance, Nov. 15, 1955. 


Massachusetts: 

Report on Organization of Massachusetts 
Department of Public Works, by Griffenhagen 
_ & Associates, Feb. 28, 1948. 


Michigan: 

Highway Needs in Michigan, An Engineer- 
ing Analysis, for Michigan Good Roads 
Federation, Highway Study Committee, by 
the Automotive Safety Foundation, Wash- 
ington, D.C., February 1948. 
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Staff Report, No. 19, to the Michigan Joint 
Legislative Committee on Reorganization of 
State Government, Concerning The Michigan 
State Highway Department, by Arthur W. 
Bushell and William J. Cox, April 1951. 


Minnesota: 


How to Achieve Greater Efficiency and Econ- 
omy in Minnesota’s Government, recom- 
mendations of the Minnesota Efficiency in 
Government Commission (Little Hoover 
Commission), 1950. 

Reorganizing the State Government of Minne- 
sota; State. Governmental Research Bulletin 
No. 29—July 1952. Minnesota Institute of 
Governmental Research, Inc. 1952. 

Highway Transportation in Minnesota, An 
Engineering Analysis, a report to the Minne- 
sota Highway Study Commission, by the 
Automotive Safety Foundation, Washington, 
D.C., September 1954. 

Report of the Minnesota Highway Study 
Commission to the Legislature of the State of 
Minnesota, Dec. 22, 1954. 


Mississippi: 

Today and Tomorrow: An Engineering Anal- 
ysis of the Highway Transportation System in 
Mississippi, A Report to the Legislature of 
Mississippi, by the Legislative Highway 
Planning Committee, prepared by G. Donald 
Kennedy, Oct. 1, 1949. 

A Report on State Reorganization by the 
Legislative Fact-Finding Committee on Re- 
organization of State Government, 1950. 

Development and Management of Mississip- 
pi’s State Highways, State Aid Roads, Local 
Farm Roads, and City Streets, by the Automo- 
tive Safety Foundation, Washington, D.C., 
1961. 


Montana: 


A Montana Highway Program, a report and 
proposal of the Governor’s Interim Highway 
Committee, Dec. 4, 1950. 

Recommendations, Montana Governor's In- 
terim Highway Financing Committee, Jan. 15, 
1953. 

Moving Ahead on Montana’s Highways, An 
Engineering Study of Road and Street Needs, 
a report to the Montana Fact Finding Com- 


mittee on Highways, Streets, and Bridges, by 


the Automotive Safety Foundation, Washing- 
ton, D.C., Nov. 1, 1956. 

Montana Highway Management: Review, 
Analysis and Recommendations Including Job 
Classifications and Salary Schedules. A Re- 
port to the Montana Highway Commission, by 
Roy Jorgensen and Associates, 1962. 


Nebraska: 

Nebraska Highway Needs, 1948, An Engi- 
neering Appraisal, for Nebraska Highway 
Advisory Committee by the Automotive 
Safety Foundation, Washington, D.C., Oct.1, 
1948. 

Report of the Nebraska Legislative Council 
Committee on Highways, by the Nebraska 
Legislative Council, Committee Report No. 
37, July 1952. 
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Nevada: 

Administrative Reorganization for Effective 
Government Management in Nevada, by Albert 
Gorvine, Bulletin No. 4, prepared for Nevada 
Legislative Counsel Bureau, December 1948. 


New Hampshire: 
A Progress Report on State Reorganization 
in 1950, Council of State Governments, 1950. 


New Jersey: 

The Organization and Administration of the 
New Jersey State Highway Department, 1941, 
by Sidney Goldmann and Thomas J. Graves, 
prepared for Roger Hinds, Governor’s Exam- 
iner of the New Jersey State Highway 
Department, June 1942, 


New Mexico: 

The New Mexico Highway Depa tment: Its 
Organization and Basic Management Proce- 
dures, A Survey Report, by the Public Adminis- 
tration Service, Chicago, San Francisco, 
Washington, 1952. 

Report: New Mexico State Reorganization 
Committee, by Frederick F. Blachly and 
Miriam E. Oatman, 1952, 


New York: 

Report of the New York State Temporary 
Highway Finance Planning Commission, 1957— 
1958, Albany, 1958. 


North Carolina: 

State of North Carolina Report of the Com- 
mission Studying the Organization of the 
State Highway and Public Works Commission, 
Dee. 18, 1956. 


North Dakota: 

An Engineering Study of North Dakota’s 
Roads and Streets, and a Plan for the Future, 
for the North Dakota Legislative Research 


Committee, by the Automotive Safety 
Foundation, Washington, D.C., September 
1952. 
Ohio: 


An Engineering Study of Ohio’s Highways, 
Roads and Streets, a report to the Ohio Pro- 
gram Commission and the Highway Study 


Committee, by the Automotive Safety 
Foundation, Washington, D.C., December 
1950. 
Oregon: 


Highway Transportation System in Oregon, 
Present and Future Needs, An Engineering 
Analysis, for Legislative Interim Committee 
for the Study of Highway, Road and Street 
Needs, Revenue and Taxation, by the Auto- 
motive Safety Foundation, Washington, D.C., 
Sept. 3, 1948. 


Pennsylvania: 

The State Government Survey Committee 
Report to the Governor of Pennsylvania, Feb. 11, 
1953. 

State Highway Policies and Practices in 
Pennsylvania, An Appraisal by the Automotive 
Safety Foundation, A report to the Honorable 
George M. Leader, Governor; General 
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Assembly of Pennsylvania; and Toners 
Lewis M. Stevens, Secretary of Highways, 
August 1958. Pennsylvania Highways, Recom- 
mendations for Modernizing State Policies and 
Practices, by the Automotive Safety Founda- 
tion, Washington, D.C., Aug. 1, 1958. (These 
two reports were analyzed as a unit.) 


Rhode Island: 

Rhode Island Roads: A Report to the Governor 
on Highway Problems, by the Governor’s 
Highway Study Committee, Jan. 12, 1956, 
prepared by the Automotive Safety Founda- 
tion, Washington, D.C., June 1958. 


South Dakota: 

Report of the Little Hoover Committee to the 
Executive Board of South Dakota, Legislative 
Research Council, August 1954. 

Report of the Economy and Efficiency 
Committee to the Executive Board of the South 
Dakota Legislative Research Council, September 
1956. 


Tennessee: 

Report upon the Organization, Personnel and 
Procedure Found in Use in Certain Functions 
of the Government of the State of Tennessee, by 
Griffenhagen & Associates, 1935. 

Highway Transportation in Tennessee: An 
Engineering Appraisal of All Roads and Streets 
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and Recommendations ae the Future, for the 
Tennessee Highway Study Commission, by 
the Automotive Safety Foundation, Washing- 
ton, D.C:,. Nov. 1, 1955: 


Utah: 

Report and Recommendations of the Utah 
Legislative Council, December 1948. 

A Study of Utah Highway Needs, prepared 
for the Utah Legislative Council by Harold 
S. Carter, Dec. 11, 1950. 

Highway Finance, Highway Department 
Organization and Administration, and High- 
way Designation, prepared for the Utah 
Legislative Council, by the Bureau of Eco- 
nomic and Business Research, University of 
Utah, Nov. 1, 1952. 

A Study of Utah’s Current Highway Prob- 
lems, Prepared for the Utah Legislative Council 
Revenue Taxation and Highway Subcommittee, 
by Research Assistants Osmond L. Harline, 
Charles H. Bradford, and Allen D. LeBaron, 
and the Staff of the Bureau of Economic and 
Business Research, University of Utah, 
Studies in Business and Economics, vol. 16, 
No. 4, December 1956. 


Virginia: 

Virginia Highways: Engineering and Eco- 
nomic Report, by Parsons, Brinckerhoff, Hall 
and MacDonald, 1957. 
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Wasttnnon: 1S a. 
Highways in Wiehinitows initio Ane 
gineering Study, prepared for the Stat id 
Legislature, by the Automotive Safety Foun- 
dation, Washington, D.C., Sept. 1, 1948. 

Washington's Augie: Road ‘andl Street 
Problem, reports of the Joint Fact-Finding o 
Committee on Highways, Streets and Bridges 
to the Washington State Legislature, Jan. 24, 
1949; Jan. 8, 1951; and Jan. ae 1953. : 


West Virginia: 

A Factual Study of Highway Needs in Wes 
Virginia, a report to the West Virginia 
Legislative Highway Research Committee. 
by the Automotive Safety Foundation, 
Washington, D.C., Oct. 1, 1954. © 

Report on the Mananevern of the State Road 
Commission of West Virginia, by the Publie | 
Administration Service, Chicago, San Fran~ 
cisco, Washington, 1954. 


Wyoming: 

A Guide for Planning Wyoming Highwayea 
An Engineering Report, by the Automotive 
Safety Foundation, Washington, D.C., 1960. 


District of Columbia: 
Highways and Traffic: An Organization Sur- 
vey Report, by the District of Columbia De- 
partment of General Administration Manage- 
ment Office, May 1953. 
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PUBLICATIONS 
of the Bureau of Public Roads 





A list of the more important articles in PusLic Roaps and title 
sheets for volumes 24-31 are available upon request addressed to 
Bureau of Public Roads, Washington, D.C., 20235. 

The following publications are sold by the Superintendent of 
Documents, Government Printing Office, Washington, D.C., 20402. 
Orders should be sent direct to the Superintendent of Documents. 
Prepayment is required. 


ANNUAL REPORTS 


Annual Reports of the Bureau of Public Roads: 
1951, 35 cents. 1955, 25 cents. 1958, 30 cents. 1959, 40 cents. 
1960, 35 cents. 1962, 35 cents. (Other years, including 1961 
report, are now out of print.) 


REPORTS TO CONGRESS 


Factual Discussion of Motortruck Operation, Regulation and 
Taxation (1951). 380 cents. 

Federal Role in Highway Safety, House Document No. 93 (1959). 
60 cents. 

Highway Cost Allocation Study : 

First Progress Report, House Document No. 106 (1957). 
35 cents. 

Final Report, Parts I-V, House Document No. 54 (1961). 
70 cents. 

Final Report, Part VI: Economie and Social Effects of High- 
way Improvement, House Document No. 72 (1961). 25 
cents. 

The 1961 Interstate System Cost Estimate, House Document No. 49 
(1961). 20 cents. 


U.S. HIGHWAY MAP 


Map of U.S. showing routes of National System of Interstate and 
Defense Highways, Federal-Aid Primary Highway System, and 
U.S. Numbered Highway System. Scale 1 inch equals 80 miles. 
25 cents. 


PUBLICATIONS 


Aggregate Gradation for Highways: Simplification, Standardiza- 
tion, and Uniform Application, and A New Graphical Evaluation 
Chart (1962). 25 cents. 

America’s Lifelines—Federal Aid for Highways (1962). 15 cents. 

Classification of Motor Vehicles, 1956-57 (1960). 75 cents. 

Design Charts for Open-Channel Flow (1961). 70 cents. 


PUBLICATIONS—Continued 


Federal Laws, Regulations, and Other Material Relating to High- 
ways (1960). $1.00. 

Financing of Highways by Counties and Local Rural Govern- 
ments: 1942-51 (1955). 75 cents. 

Highway Bond Calculations (1936). 10 cents. 

Highway Bond Financing. . . An Analysis, 1950-1962. 35 cents. 

Highway Capacity Manual (1950). $1.00. 

Highway Statistics (published annually since 1945) : 
1955, $1.00. 1956, $1.00. 1957, $1.25. 1958, $1.00. 1959, $1.00. 
1960, $1.25. 1961, $1.00. 


Highway Statistics, Summary to 1955. $1.00. 

Highway Transportation Criteria in Zoning Law and Police Power 
and Planning Controls for Arterial Streets (1960). 85 cents. 

Hydraulics of Bridge Waterways (1960). 40 cents. 

Increasing the Traffic-Carrying Capability of Urban Arterial 
Streets: The Wisconsin Avenue Study (1962). 40 cents. 
Appendix, 70 cents. 

Interstate System Route Log and Finder List. 10 cents. 

Landslide Investigations (1961). 30 cents. 

Manual for Highway Severance Damage Studies (1961). $1.00. 

Manual on Uniform Traffic Control Devices for Streets and High- 

ways (1961). $2.00. 
Part V—Traffic Controls for Highway Construction and Main- 
tenance Operations (1968). 25 cents. 

Parking Guide for Cities (1956). Out of print. 

Peak Rates of Runoff From Small Watersheds (1961). 30 cents. 

Road-User and Property Taxes on Selected Motor Vehicles, 1960. 
30 cents. 

Selected Bibliography on Highway Finance (1951). 60 cents. 

Specifications for Aerial Surveys and Mapping by Photogram- 
metric Methods for Highways, 1958: a reference guide outiine. 
75 cents. 

Standard Specifications for Construction of Roads and Bridges 
on Federal Highway Projects, FP-61 (1961). $2.25. 

Standard Plans for Highway Bridges (1962) : 

Vol. I—Concrete Superstructures. $1.00. 

Vol. II—Structural Steel Superstructures. $1.00. 
Vol. I1I—Timber Bridges. $1.00. 

Vol. IV—Typical Continuous Bridges. $1.00. 

The Identification of Rock Types (revised edition, 1960). 20 cents. 

The Role of Aerial Surveys in Highway Engineering (1960). 40 
cents. 

Traffic Safety Services, Directory of National Organizations 
(1963). 15 cents. 

Transition Curves for Highways (1940). $1.75. 
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